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INTRODUGTION

Dapsone is an antibacterial drug for leprosy, it is also

effective in dermatitis herpeti-formis, a digsease where the
characteristic lesions are thought to be due to deposition of
immune complexes (Seah et al., 1973). It therefore, seems
possible that dapsone might have effects ot her than
antibacterial, moreover some of the lesions aof rheumatoid
arthritis have been attributed to immune complex deposition
CGlynn, 1972).

The magnitude of the ef fect of a drug an
serum-C-reactive protein, erythrocyte sedimentation rate and
the Rose-Waaler titre can be regarded as a measure of its
efficacy, and the information provides a guide to how well
the disease rather than just symptoms is controlled.

The aimof our work is to study the effect of Dapsone in the

treatment of rheumatoid arthritis



Aeticology of Rheumateid Arthritis :

Indeed, it is =till not clear whether R.A. i® Qne
disease with multiplie etiologies or a avmptom compiex

produced by a single causative facror (Zvaifler. 19793,

Many thoeries have been proposed to explain the
aetiology of rheumated arthritis,
1. Infection:

Over the past 50 vears an extensive arrav of technigues
has been used to isclate microhes or identify micrabhial
particles in an attempt to prove that there 18 an 1nfectious
etioclogy for Rheumatoid arthritis, (Utsinger. et al.. 1985,

No evidence currently exists, that rheumatoid arthritis
is initiated by a streptococcal 1nfection. 1nterest then
shifted to diphtheroids as etiolodgic agents when it appeared
that thev were present 1n svnovial membranes and riuids,
tStewart. et al.. 1969)., but these organisms, which are part
ot the normal skin florq, were subhsequent iy diacredited as
ert1alogic adgents and are now belileved to be contaminants .,
{(Utsinger, et al., 1985,

More recently. «¢laims have been made for the 1salation
of diphtheroid like oraanisms ((orvnebacteria. now. called

proprionibacterial from rheumatoid svnovium., (Phillaps,

1982)., and a polysaccharide antigen simiiar ro that fTraom



propricnibacterium acne has been demonatrated 1In
phenol water extracts: of svnovial fluide and leukarviaes,

{Bartholomew and Bartholomew, 1979y . Untortunately. 1n hoth

studies. aimilar organisms or antidgens were Found in
nonrheumatoid tissues in sufficent number to  cause
researchers to question. Their etioclogic signirticance,

{Utsinger et al.. 198%5).

From time to time. reports of mycoplasmas isolated from
synovial fluid and membrane have appeared. but the mailority
nf studies using a variety of sensitive detection methods
fail to confirm them, {(Person, et al.. 1973,

There has been 1increasing inferest in the possible role
of Epstein Barr virus (EBV). a herpes virus, based aon & high
prevalence 1in rheumatoid arthritis sera of antibody to
nuclear antigen {RANA) present in EBV~transformed
lymphoblastoid cell lines (LCL). (Tan, 1979). Patients with
rheumatoid arthritis have defective iImmune regulation of
EBV—-infected lymphocytes, and this defect may explain the
differences reported in the expressions of antibody to EBV
antigens in these patientsf (Utsinger et al., 1985).

Persistent syhnovitis with hepatitis (B) arthritis has
been well documented (Duffy, et al., 1976).

Entrovirus antibodies were not found} {Hart., et al.,

1979). In generalantibody studies have failed to support for
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a viral infection in rheumat.oid arthritig, (Currey, 1978).

2. Auteimmune mechanism:

Rheumatoid arthritis, now is regarded as an autoimmune
disease implying that the central fault is an abnormal
immune reaction directed against some body components.
(Bennett, 1981}).

The evidence for an immunclogic mechanism includes :-

— Histologically the synovial tissues in RA show vast
accumulation of cells of the immune system including small
lymphocytes ahd plasma cells which are aggregated into
lymphoid follicles. These cells are producing, amongst other
things, antibodies to IgG which must have been altered in
some way.-so that it is rendered antigenic to the immune
gurvelillance systems. These autoantibodies are rheumatoid
factors and are found in all classes of_immunoglobulin. but
predominantly in IgM and IgG. (Dieppe. et al., 198%5).

_ Zvaifler (1974) has found good evidence  that

rheumatoid sgynovitis 1is associated with the presence of

immune complexes in the joints. Currey (1978) stated that
such complexes might form in one of three wavs:

1. Combination'of rheumatoid factor with free Immunoglobulin
G.

2. Combination of rheumatoid factor with immunoglobulin G
already bound to an antigeq, whether this antigen be a

normal oY altered joint constituent, a product of
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inflammation. or an infective agent.
3. Self-association of immuncglobulin G-rheumatoid factor
(IgG~RF.).

These complexes activate the complement system and thus
cause pclymorphnuclear leucocytes to migrate into the joint.
These cells phagocytose the immunocomplexes and in so doing,
release lysosomal enzymes which act as chemical mediators of
inflammation and are the immediate cause of synovitis,
(Zvaifler 1974).

— Reduced complement activity in synovial fluids from
active rheumatoid Jjoints and lowered serum complement
leveles in patients with active systemic disease (Hunder and
McDuffie, 1973}.

— Cell—-mediated immunity is abnormal: skin reactivity
to antigens such as tuberculin is depressed in active RA:
draining, the thoracic duct removes T Ilympheocytes and
ameliorates RA and re—infusing them results in a flare of
disease. Total lymphoid irradiaticon is alsc often successful
in suppressing disease activity.

~ Cytotoxic drugs can be used to induce disease
remission and these agents have a profound effect on the
immune system (Dieppe, et al.. 1985).

J. Genetic factors:

Family and mono—and dizygotic twins studies have shown

that there is a weak genetic factor in RA, (Panay, 1986).
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In RA the important observation was the finding that
HLA-D, and‘HLA—DR4 are significantly elevated in RA. being
found in 60-80% of patients compared to 20% of control
subjects (stastny, 1978).

Family studies confirm the association of DR with RA
in caucasians but have shed no additional light on further
genetic factors or on the exact location of the RA disease
susceptibility gene within the MHC, Clearly genes at other
loci and eVen on other chromosomes may be involved since
some immunoglobulin Gm haplotypes are found more frequently
in sibling pairs than would be expected by chance (Zilko
et al., 1980}.

The concensus of current research is that HLA-DR, is
not a marker for the propensity to develop rheumatoid
factors either in normals or in patients with RA (Panayi and
David, 1983);

There is evidence that HLA-DR. may be a marker for an
immune response gene to denatured collagen in that DR4-
positive individuals, whether healthy controls or patients
with RA, are able to mount, a 'T' lymphocyte response to
this antigen wheras DRs—negative individuals fail to do so
{Smollen et al., 1980) and Solinger. et al., 1981). The
unresponsiveness of DRs negative individuals may be due to

the presence of circulating Suppressor 'T' lymphocytes able
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to switch off this response {(Solinger and Stobo, 1982).
Nevertheless, despite these findings there must be
other factors involved in the susceptibility to developing
RA since only a small proportion of DRa positive individuals
in the community have the disease. It may be that following
joint damage initiated by other means, cell-mediated
immunity to collagen 1in DR4a~positive patients would

accentuate tissue destruction by secondary auto-immune

reactivity. This leads to the concept that DR4 iz a marker
for disease severity rathar than disease susceptibility
{Panayi. 1986}).

Recent reports suggest that patients response to
specific forms of Therapy may be related to an individual's
genetic make-up such as the observation that patients with
rheumatoid arthritis manifesting toxic responses to
chrysotherapy exhibit a significant increase in the HLA-DRs
phenotype (Coblyn et al., 1981). However, there is evidence
that the possession of DR2 is associated with milder disease
and with a better response to second-line drug treatment-
especially sodium aurothiomalate (Panayi, et al.. 1978}.

The PATHOGENESIS of Rheumatoid Arthritis:
According to panayi (19861 rheumatoid arthritis was
described as:

1. A disease caused by an environmental agent. which evades
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the host immune system &s a result of genetically determined
immunodeficiency on the part of the host.

2. The entry of lymphocytes into the Jjoint Dby means of
specific recognition structures on lymphocytes and on high
venular endothelium through which cells migration takes
place.

3. Persistence of the agent and/or failure of immune
regulation leading to immune hyper-reactivity including, the
generation of RFs and immune complexes.

4. The release of a variety of mediators with effects on
iymphocytes, macrophages, osteoclasts, vascular endothelium
and chondrocytes.

The hypertrophic and hyperplastic rheumatoid synovial
membrane is_infiltrated with chornic inflammatory cells such
as macrophagés. T and B lymphocytes and plasma cells. OSome
70% of the latter are producing -~ IgG and IgM rheumatoid
factors, but the nature of the immunoglobulin produced by
the remainder is not known. Immune complexes are pfesent in
abundance Dboth extra-cellular and intra—cellular either as
phagocytosed material or as self-associated IgG rheumatoid
factors within plasma cells (Munthe, 1978).

There is also increase in the number of blood vessels
in the inflammed synovial membrane and this could be due to

the production of angiogenesis—promoting factors or to loss
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of angiogenesiscinhibiting factors normally made by
articular chondrocytes. (Panayi, 1986}.
The perivascular lymphoid aggregates 1in the rheumatoid
synovium are predominantly localised around areas of thigh

venular  endothelium (HVE) where Lymphocvte trafficking

normally takes place as a consequence of specific
lymphocyte~-recognition-structures being present on HVE
cells, Recent studies using histochemistry and
immunohistology have shown that there are dendritic.
interdigitating cells of a similar phenotype to antigen
presenting c¢ells in the "T" dependent areas of lymph nodes
{HLA-DR-positive, lyscsomal enzymes-—negative, adenosine
triphosphatase—positive) scattered throughout the synovial
membrane (both normal and inflammed} but particularly in a
perivascular distribution. In the rheumatoid synovium these
cells are intimately associated with "T" lymphocytes of a
helper/inducer phenotype (OKTa-positive). These cells are
the majority "T" cell popdlation except at the periphery of
the perivascular aggregates, where "T" lymphocytes of the
suppressor/cytotoxic phanotype (OKTa—positive) may. on
occasions, predominate and in small Iymbhocyte collections
scattered in the synoviuh where the ratio of Ta and Ta
lymphocytes ig close to unity (Duke et al.,. 1982), and
Poulter et al., 1983).
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This arragement is particularly suited for lymphocyte
activation and the generation of a wide variety of
interleukins, lymphokines and other inflammatory mediators.
Thus the activation of Tgq helper lymphocytes would lead to

"B” cell activation and differentiation into plasma cells
producing Rf and other immunoglobulins. it should be noted.

However. that on this view the predominant

immunopathological event in the RA synovium is a T-dependent

one (Janossy et al..1981).

Some of the factors released in the inflamed synovium
could have a variety of effects. Thus activated macrophages
could release interleukin 1 (IL 1) which could have local as
well as systemic effects, systemic effects would in
particular, include. the stimulation of the acute phase
response 1including elevation of C-reactive protien. Ta-
positive helper/inducer lymphocytes produce interleukin 2
which then activate other "T" cells to proliferate, others
to make interleukin 3 capable of activation macrophages. and
vet others to produce “B" cell activating and
differentiating factors with the ultimate generation of
immunoglobulin producing plasma c¢ells. The activation of
macrophages or of large stellate sgynovial cells by IL 1
{mononuclear cell factor} leads to production of collagenase

and prostaglandins with obvious tissue degradative and
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inflammatory potential (Baum,1982).

Persistent disease would then be the result of the
persistehce of antigen (RA agent) and/or inadequate "T"
lymphocyte suppression so that a chronic, self—perpetﬁating
inflammatory system could be set up. There 1is even the
possibility that after the 1initial trigger by exogenous
antigen the whole process could become auto-stimulatory as
in the autologous mixed lymphocyte reaction (Janossy et
al..1981), if so, rheumatoid arthritis would be the first of
a new type of autoimmune disease whose persistence depends

on the failure to switch off autoreactivity to the DR

products of the major histocompatibility complex (Panayi,

19863 .



11

Pathology of Rheumatold Arthritis .

Pathology of arthritis is described by considering the

following

1} Bynovial patholaogy

The synovitis of RA affects all joints, tendons and

bursae that have a synovial lining. The earliest changes
seen in the synovium are vascular congestion and oedema
followed by a marked increase in the numbers of synovial
lining cells and fibroblasts, infiltration of cells from
circulation mainly T Ilymphocytes and plasma cells, and
tissue macrophages derived from circulating monccytes. The
lymphocytes and plasma cells aggregate to form recognisable
lymphoid follicles (Dieppe et al..19685).

From the earliest moment in R.A.synovitis. altered
venular permeability allows plasma proteins to pass into the
extravascular tissue spaces where., they can be identified in
the oedematous fluid. This proteinaecous exudate tends to be
reabsorped into synovial lymphatics but some is removed by
phagocytes. IgG., IgM and IgA immunoglobulins, together with
complement, take part in local antigen—antibody reactions
(Clemmensen et al.,1983). Fibrinogen represents only a small
fraction of the total exudate but readily polymerises in the
extracellular spaces. The resultant accumulation of

insoluble fibrin. Although much fibrin remains within the
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subsynoviocytic tissue, a large part of the initial exudate
escapes through the readily permeable synovial cell laver

into the joint space (Holland, et al.. 1982). Here. the

quantity of polymerised fibrin may be 8o large that it

aggregates into melon-seed-shaped structures. often called

‘'rice bodies' (Popert, et al., 1982). Occasionally. and in a
small proportion of cases, microscopy reveals foci of
necrotic materiél within the subsynovicoytic connective
tissue. True intra-articular granulomate have been described
(Kampner and Kuzell, 1976).

As the disease hecomes established and progresses, the
overgrowth of cellular elements causes even more thickening
of the synovium and a marked increase in surface area.
producing great seaweed_like fronds. hence the name villous
synovitis. The macrophages in this inflammatory granulation
tissue or pannus produce destructive proteases and
collagenases (Dieppe et al., 1985).

Electron microscopy of synovial membrane shows
enlargement of type "A" lining cells, small Golgi apparatus,
abnormal mitochondria, large vacuoles. enlarged and ruptured
lysosomes, and many dense granules (residual bodies) which
show acid phosphatase activity and certain remnants of
phagocytosed material incompletely digested by lysosomal

enzymes. These changes suggest altered metabolic activity of
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the synovial lining cells (Golding. 1982).
Within a few days of the onset of rheumatoild synovitis,

reparative processes of granulation tissue formation and

fibrosis are evident (Bardner. 1986).
Active disease, assessed microscopically. often

persists when the clinical state is quiescent. The svnovium
becomes dull-red, granular and less swollen. Cartilage
destruction and the extension of pannus are accompanied by

the formation of new fibrous tissue which 1links and then
binds together the peripheral margins (Gardner. 1986).
£) Cartilage destruction:

The natural History of R.A. 1is dominated by the
inexorable destruction of hyaline cartilage, cartilage
destruction imparis movement and load-bearing and leads to
inefficient lubrication. The replacement of the avascular
cartilage by the vascular granulation tissue of the pannus
further impedes movement and provokes fibrous ankylosis
{Gardner, 1986}.

The first microscopic sign of cartilage degradation are
recognised at the periphery of the articular surfaces. 1in
the junctional zone where synovium adjoins cartilage at this
site. There is diminished fibronectin (Shiozawa and Ziff.
1983}.

The inflammattory exudation in the joint cavity,
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especially the fibrinous exudation increasesthe viscosity of

the joint fluid. Therefore. the diffusion capacity decreases
which impedes the supply of metabolites necessary for the
survival and synthetic mechanisms of the normally avascular

cartilage (Uchlinger. 1971).

Dingle, et al.. (1974) have claimed that one enzvyme
system {e.qg. of cathepsins) may affect early
depolymerization of matrix protecoglvecan. removing a

component essential for collagen fibres integrity. allowing
a second system (of collagenases) to destory collagen and
cause irreversible structural damage.

A furtﬂer local consequence of the increased regicnal
blood flow that accompanies the synovitis of R.A. is bone
reabsorption. Local osteoporosis is, however. one factor
contributihq'to the formation of the fregquent peri-and
subarticular‘pseudocysts. These are small. radiolucent foci
lying beneath or near cartilage at sites of severe RA
synovitis., The pseudocyst is a solid structure
histolegically: it comprises loose, wvascular granulation
tissue and is wusually in continuity with marginal pannus
(Gardner, 1986).

J) Juxta-articular connective tissues:
Bursae and tendon sheaths are common =sites of R.A.

synovitis, (Gardner, 1986).
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The wall pf the inflamed Dbursa is formed of dense

collagen. There is a chronically inflamed synovium like
lining, a variable lymphocytic and plasmacytic infiltrate,
with few lymphoid follicles (Wagner and Abgarowicz, 1970).

A true tendinitis accompanies tendinous aynovitis and

the focal necrosis of tendon collagen that develops
gimulates 'the microscopic structure of R.A. granuloma. The
rupture that follows may appear 'spontaneous'" and is
cccasionally bilateral, (Tarr. 19674).

4) Subcondral Bone:

Locally, bone is destroyed at articular matrgins by
osteoclastic reabsorption, it is likely that , This
response is calcitonin-dependent' but there are no knoﬁn and
consistent changes in parathyreid gland structuref- The
absence of reactive, new bone formation is unexplained. It
is suspected that altered. increased blood flow may be an
explanation for local bone destruction (Gardner, 1986).

The subchondral granulation tissue is contineous with
that in the synovium, through defects in the cortex of the
bone near the ijocints. Grossly. the marrow appears congested
in these areas, The bone undergoes irregular osteolysis,
(Sokoloff, 1974).

S) Anatomical consegquences:

The key to the anatomical progression of RA is the
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marginal centripetal, erosive synovitis, peripheral
cartilage destruction in any joint with granulation tissue
formation is recognised at arthroscopy or arthrotomy as a
rim of pale-red exuberant material linked ky bands of young
fibrous tissue establishing adhesions that become denser and
more numerous with time fibrous ankylosis is commonblace.

Bony ankylogie deoas not  sceur'  its  recognition
suggests. the coincidence of another disorder such as
bacterial infection or trauma.

Secondary phenomena such as amyloidosis,
cesteocarthrosis., ostecporosis and fructure complicate, the
initial polyarthritis, they are associated with the

mechanical results of deformity and disease (Gardner. 1986) .
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The Clinical presentation and Coursge eof

Bheumatoid Arthritis

Rheumatoid arthritis, like so many other autcimmurne
diseases, predominantly affects females. in a ratio of 2-3

females to 1 male, (Buchanan and Kean. 1986} .

Rheumatoid arthritis occurs in approximately 3 percent

of adult population. (Golding. 1982). It may being at any
time from the first few weeks of 1life until the ninth
decade, but the peak time of presentation is 35-45 vears.

(Seifert, 1983).

Classically, the disease presents as a symmetrical
polyarthritis occuring in the small icints of the hands and
feet.

However . presentation as a monoarthropathy or in
asymmetrical larger joints is well recognized and therefore,
it is necessary to keep in mind the ‘possible diagnosis of
rheumatoid arthritis when faced with inflammatory

arhtropathy (Seifert. 1983).

Patt g of Onsetl:

1. Insidious onset. rheumatoid arthritis usually has an
insidious slow onset over weeks to months. 55 to 70 percent
of cases begin this way (Fleming, 1976). The initial

symptoms may be systemic or articular. in some patients
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fatigque, malaise or diffuse musculoskeletal pain may be the
first non-specific complaint. with joints involved later.

morning stiffness may be the first symptom, noted even
pefore pain. Thia phenomenon 1§ probably related 1o

accmulation of ocedema fluid within inflammed tissues during

sleep. morning stiffness disappears as oedema and products

of inflammation are absorbed by lymphatics and venules and

returned to the circulation by motion accompanying use of
muscles (Harris. 1985).

2. Actue énset. 8 to 15 percent of patients have an
acute onset of symptoms. The term "acute" refers to the rate
of build up of symptoms. symptoms mount, with pain
developing in other Jjoinis. often in a less symmetrical
pattern than in patients who have an insidious type of
onset. pain may be generated also by surrounding muscles,
and muscle pain can be so severe as to mimic ischemic pain,
{Harris. 1985).

3. Intermediate onest: 15 to 20 percent of patients
have an intermediate type of onset, symptoms develop over

days or weeks. systemic complaints are more noticeable than

in the insidious type of onest (Harris. 1985).
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Unusual patterns of onset af Disenge:

1) adult onset still's disease. This disease appears in
adults, usually in the third or fourth decade as a syndrome
like that seen in children with the acute, febrile onset of

juvenile arthritis (Baywaters. 1971). Fever patterns in

theoe patients are Usuak by quotidian (i.e. reaching normal

levels at least once each dayl. patients have skin rash

which become more prominent when patients are febrile. The

arthritis usually invelves fewer Jjoints than R.A. 1in most
adults. {Aptekar. et al.. 1973}. Serology (rheumatoid factor
and antinuclear antibody) is negative and patients have not
deve loped subcutaneous nodules {Gupta and Mills. 1973).

23 Palindromic pattern of.oncet. The syndrome 1S more
like gout than anything else. pain usually begins in one
joint. symptoms worsen for several hours and are associated
with swelling and erythema. An intercritical period as in
gout, is asymtomatic. I+ is likely that 30 to 50 percent of
patients with palindromié rheumatism develop R.A. in these.
multiple joints become involved, swelling does not subside
completely Dbetween attacks. and tests become positive for
rheumatoid factor. Neither the characteristics of Joint

fluid nor the pathology of synovial biopsies allows the
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prediction that palindromic rheumatism will develop into
R.A. {(Schumacher. 1982).

Course and prognosis:

The <c¢linical course of the disease is very variable at
least three main types can be distinguished.
1% In the first., the disease has an acute on%é&t with

wide—spread ivint Involvement and marked systemic upset,
such patients often have a favourable prognosis.

2) In the second type. the disease starts 1insidiously
with involvement of only a few joints and progresses with a
steady deterioraticn in functional ability., but with little
constitutional upset. although eventually the paﬁient
becomes severely crippled.

3} The third category. lies between these two extremes,
the disease tending to run an irregular course of
exacerbations and remissions. The eventual outcome of
patients in this category is extremely varied (Buchanan and
Fean. 1980).

Many associated physiclogical or pathological
conditions may alter the course of disease e.g. pregnancy
may be associated with spontaneous remission. however
arthritis may flare after parturition.

Paralysis of limbs invariably decreases inflammation

and preoliferation of joints. This is to be contrasted with
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the tremors of parkinson disease giving no rest from motion

and accelerating joint destruction.

Obesity. incurs stress on weight beariné joints.
Diabetes. which 'induces abnormal carbohydrate metabolism may
interfere with proteoglycan metabolism in connective tissue,
producing inadequate or altered matrix and enhancing the

process of joint destruction (McGuire and Harris, 1979).

Although certain factors such as acute onset of short

duration. initial asymmetrical and limited joint
involvement. absence of joint effusions and erosions. and
afavourable response to treatment appear to favour a better
prognogsis (Buchanan and Kean., 1986).

The mcst important single index is the titre of serum
rheumatoid factor. patients with persistently high titres of
rheumatoid factor have in general a poor prognhosis. whereas
those with low titres or intermittently weakly positive
rheumatoid factor tests run a favourable course (Feigenbaum.
et al.. 19791,

Seronegative cases are thought to have a more
favourable prognosis. which is unfavourable if
seropositivity occurs within first year after onset

(Golding. 1982).
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Articular and Systemic Manifestations of

Rheumatoid Arthritis

The manifestation of rheumatoid disease can Dbe
classified into two main group. articular and extraarticular
lesions. However, the mailn prunt of the disease is borne by
the diarthrodial joints. and the most rheumatologists still
prefer to use the term '"rheumatoid arthritis" (Buchanan and
Kean. 1986).

I) Articular Features:

Any of the synovial joints of the body may be affected
{(Vernon—Roberts. 1973).

The clinical features of arthritis conform to the
cardinal features of inflammation with one exception redness
is never present. A red rheumatoid joint must always be
guspected as being infected (Buchanan and Kean, 19861 .

In rheumatoid arthritis pain perception is highly
variable from individual to individual. There 1is an
important interactioen between depression and chronic pain
each serving to exacerbate the other and this combination is
common in early inflammatory arthritis (Dick and Goodacre,
1985).

Joint stiffness is especially troublesome in the

morning. attributed to increased fluid content of the joint
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tissues (Scott, 1960). Stiffness of the joints after sitting

for some time-so called gelling is also very characteristic
of rheumatoid arthritis (Buchanan and Kean, 1986).

As regarding the distribution of the joints affected it

is extremely wvariable from patient to the other but the
ioints most frequentiy involved are the proximal

interphalangeal joints of the fingers. the interphalangeal
joints of the thumbs., the meta carpophalangeal joints, the
wrist. elbow and shoulder 3joints. The knee joints and the
metatarsophalangeal joints 1in the feet (Jacoby et al..
1973). Involvement of the temperomandibular joint and the
cervical spine are commonly present as early features in the
disease presentation (Fleming et al., 1976).

1) Cervical spine:

Invelvement of the cervical spine is extremely variable
depending on the severity of the disease (Bland, 1974). As
many as a third of patients have evidence of involvement on
x-ray but the incidence of symptoms and neurological
consequences 1is much lower.

Synovitis results in erosion of the odentoid peg and
weakness and laxity of the transverse ligament (Dieppe et
al.. 1985)

Subluxation of the atlas on the axis is held in check

by the alar ligaments subluxation may be either symmetrical
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or asymmetrical. The lateral masses of the atlas and the
occipital condyles may become eroded and collapse, with

resulting basilar impression (Swinson et al., 1972).
With the odontoid peg-rising up into the foramen

magnum—-detected on lateral X-ray of the skull as

encroachment of more than 4 mm. above McGregor's line (from
the back of the hard palate to the inferior margin of the
occipital curve) (Dieppe. et al., 1985).

Patients with atlanto-axial disease often complain of
pain radiating along the distribution of the first and
second cervical nerves. pain commences in the cervical spine
and radiates vupwards over the occiput and vertex to the
forehead atlanto—axial dislocation may cause vertebrobasilar
insufficiency or may produce neuroclogical signs by direct
pressure on the cord (Dick and Goodacre. 1985). Certain
alarm symptomz include: severe pain. distufbed bladder
function, decreased motor power, sensory changes and
"Jumping legs® due to spinal automatism (Meijers et al..
1974, . Leath may ¢ccur as a result of spinal cord
compression following atlanto-axial subluxation especially
with neck manipulations e.g. during tooth extraction or
intubation during general anaesthesia (Mathews., 1969).

Involvement below Ci-C> is relatively common both at

the synovial apophyseal Joints and the nonsynovial

intervertebral discs and may present with severe pain on

neck movement. subluxation. particularly
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of Cco OF © can occasionally cause cord compression (Dieppe

Cg 6
et al.. 1985). There is vertebral plate erosions.
osteoporosis and nodules in or about the bodies of the
vertebrae ( Bland 1974 ).

2) Shoulder jcint

According to Harris (1985), rheumatoid arthritis of the
shoulder does not only affect the synovium within the
gleno-humeral joint. but also involves the distal third of
the clavicle, various bursae and the rotater cuff. together
with multiple muscles around the neck and chest wall. The
shoulder Jjoint may be the seat of severe pain and limitation
of movement in all directions (Dick and Goodacre. 1985). 1In
cases of severely involvd shoulder. the muscles may be
atrophied and the head of the humerus may be eroded and worn
away to the point of not being palpable. large synovial cysts
are occasionally encountered. presenting as displacement of
the delt@id muscle by a cystic mass beneath. calci~-fication
within the bursal or muscle area (Berger and Ziter. 1972).
Tears of rotator cuff have been reported (Weiss et al.. 1975)
3) Elbow joint :

Elbow joint involvement in rheumatoid arthritis is a
common cause of disability on examination the elbow joint is
often found to be incapable of a full extension. and in

severely involved elbow ijoint there is also limitation of
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flexion (Buchanan and Kean, 1986). palpation of the sulci on

either side of the olecranon reveals synovial proliferation
(Harris, 1985), leakage of synovial fluid from the olecranon

bursa has been described as a cause of forearm oedema

(Macfarlane and vander linden, 1981}.

Bursae involved around the elbow joint must be
distinguished from rheumatoid nodules 1in the antecubital
fossa the epitrochlear nodes may be palpated and both the
median and ulnar nerves may suffer entrapment at the elbow.
( Dick and Goodacre. 1985 ).

4) Hand and wrist :

The wrist shows hypertrophy of its synovial lining with
dorsal swelling within the tendon sheath of the extensor
muscles (Harris. 1983).

Dorsal sublaxation of the ulnar styloid i1is & common
deformity in the rheumatoid wrist. The ulnar collateral
ligament is stretched by the hypertrophied synovium of the
radioulnar joint until it is torn from its attechment to the
ulnar styloid, this results in the distal end of the ulna
sprining upwards (Buchanan and Kean. 1986).

Instability of the wrist may cause the carpus to sublux
from the lower end of the radius towards the palm of the
hand. This results in severe loss of grip power (Korin and

tobis. 1971).
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Flexortendons may become involved at the wrist and the
median nerve may undergoes compression under the flexor

retinaculum (Carpal tunnel syndrome), c¢ompression of the
median nerve produces weakness and wasting of the thenar

eminence. Sensory disturbance occur in the thumb. index

middle and ring fingers.

Ulnar nerve entrapment at the wrist is less commonly and
produces wasting of the interossei and muscles of the
hypothenar eminence sensory symptoms may occur in the ring
and fifth finger (Ranawat and Straub. 1970).

Ulnar deviation at the metacarpo-phalangeal ijoints often
producing little disability (Barnes and Mason. 1975). Many
factors combine to produce this deformity, but the maijor ones
are alteration of the congruity of the articulating surfaces.
displaced tendon and gravity (Dick and Goodacre. 1985).
Zigzag phenomenon occuring between the wrist and the
metacarpophalangeal joints is the best hypothesis for the
explanation of wulnar deviation it is likely +that ulnar
displacement of the proximal row of the carpli and associated
radial rotation of the distal carpi and metacarpals due to
the relatively unopposed force of the radial carpal extensors
and flexor muscles is followed by compensatory ulnar phalan
— geal drift enhanced by the greater ulnar angulation of the

flexor tendons as they emerge from the wrist (Shapiro. 1970).
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In early disease the proximal interphalangeal joints may
show marked soft tissue swelling, giving rise to the

characteristic apindle-shapad dafaymity (Buchanan and Kean.
1986) .

In more advanced disease a ‘“swan-neck” deformity may
occur. This consists of flexion of the metacarpophalangeal
and distal interphalangeal joints with hyperextension of the
proximal interphalangeal ijoint. The deformity is complex in
its pathogenesis. tightness of the intrinsic musclies may be
primary but more often is secondary to synovial hypertrophy
or forward subluxation of the metacarpophalangeal ijoint which
causes, the intrinsic muscles and tendons to be stretched
tight. This "intrinsic plus" deformity as it is often called.
causes. The metacarpophalangeal joints to flex as the fingers
are extended, if there is laxity or destruction of the wvolar
plate of the proximal interphalangeal joint. then
hyperextension of this joint will occur owing to the tight
interossei (Buchanan and Keen, 1985). flexion at the distal
interphalangeal joints may be caused by the pull of the long
profundus tendon which exceeds the pull of the extensor
tendons which is bowstrung across the proximal
interphalangeal ijoints (Buch and Kean. 1986) flexion of the
distal interphalangeal joint may occur owing to avulsion of

the distal phalangeal extensor tendon insertion with
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resulting mallet finger deformity (Mccarty and Gatter. 1966).

A mallet finger deformity may itself result in swan neck

deformity (Litter and Eaton. 1967).
Boutonniere deformity. which entails hyperextension at

the metacarpophalangeal and distal interphalangeal with

flexion of the proximal interphalangeal joints occurs as a
consequence of chronic inflammation of the proximal
interphalangeal joint. The central slip of the extensor
tendon is stretched or torn from its insertion into the base
of the middle phalanx. This cause the proximal
interphalangeal joint protriude upwards through the lateral
extensions of the extensor tendon like abutton through a
button hole, hence the term "buttonhole”" or “buttonniere”
deformity. The lateral fibres of the extensor tendons slip
down on each side of the proximal interphalangeal ijoint and
act as flexor of the joint (Litter and Eaton, 1967).
Casagrande (1965) has suggested that the buttonhole
deformity may result from tautness of sublimis tendon, which
is obstructd at the entrance to the flexor tendon sheath
either by nodule formation or proliferative tenosynovitis.
The thumb is often very severely invelved in rheumatoid
arthritis. If the metacarpophalangeal joint is severly
damaged the long and short thumb extensors are displaced

volarwards on the ulnar side of the thumb. This causes loss
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of extension of the metacarpophalangeal joint. Hyperextengion

of the distal phalanx no occurs due to tension on the long
thumb extensor. This deformity is termed "Z" -~ shaped"
deformity (Buchanan and Kean, 1986). Other deformities of the

thumb may be found when there 1is severe disease of the

carpometacarpal joint this causes volar subluxation of the

first metacarpal. resulting in contracture of the adductor
pol{jcjs and adduction of the proximal thumb (Swezey.
1986) .

Mﬁrked resorption of the bone of the finger joints can
produce shortening and telescoping of the fingers the
opera-glass or "main-enlorgnette" deformity so called because
the finger can be extended and retracted by pulling on them
(Dieppe et al., 1985).

5) Hip joint

It is less involved in adult forms of rheumatoid
arthritis than in juvenile type. Pain on the lateral aspect
of the Jjoint is often a manifestation of trochanteric
bursitis rather than synovitis (Harris. 1983) .

Patient with severe hip disease not only suffer from
severe pain, but also have marked functional disability since
they lose both abduction and rotation of the joint. (Dick and

Goodacre, 1985).

The earliest and most common radiological finding in the
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hips in rheumatoid arthritis is loss of joint space. (Duthie
and Harris, 1969) in patients with severe hip involvement
resorption and destruction of the acetabular side of the
joint may occur, giving rise to protrusio acetabuli.
(Buchanan and Kean. 1986).

Avascular necrosis of femoral head is not uncommon in
patients with rheumatoid arthritis, especially those being
treated with corticotrophin or oral corticosteroid therapy
avascular necrosis is probably results from the ccllapse of
the osteoporotic bone in the femoral head. (Sweetnam, et al.,
1960) .

Cysts occasionally arise from the hip joint similar to
Baker's cysts behind the knee. these have been found to
contain fibrovascular tissue {(Cotton and Darby., 1970}.

6) Knee joint

In the Knee, synovial proliferation is more profuse than
in any other joint,involvement in the suprapatellsr pouch
leads to bulky swelling and accumulation of large volumes of
synovial fluid, meniscal cartilages may be destroyd. and loss
of the cruciate ligaments to the proliferative pannus leads
to instability in an anteroposterior direction. {(McGurie and
Harris, 1979).

Very early in rheumatoid arthritis of the Knee joint

there is effusion, quadriceps atrophy and loss of full
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extension. (Gupta, 1970). Minimal Knee joint flexion
deformities can be corrected if detected early enough, but if

they have been present for several months only 50 % will be

completely corrected, and the relapse rate is high (Convery,

et al., 1971) flexion of the Knee inerease markdly the
intra-articular pressure and may produce an outpouching of
posterior components of the joint space (Golding, 1982).

A large popliteal cysts may retard venous and lymphatic
flow, producing signs of thrombophlebitis. with sudden rises
in pressure within the Knee, the c¢yst may herniate along
muscle planes in the calf or even rupture into the calf. An
ecchymotic afea around the lateral mallelous called the
"crescent sign" may be seen shortly after rupture and
diagnosis can be confirmed by arthrogram (McGuire and Harris.
1979). Also gastrocnemius and semimembranosus bursae may
become enlarged and tender (Buchanan and kean. 1986).

Nodules tend to form in some patients along the patella
at sites of tendon insertion usually they are not large and
not symptomatic. other complications include bony pseudocyst
formation secondary to the rheumatoid process with pathologic
fracture (Gohel et al., 1972). spontaneous rupture of the

infrapatellar tendon (Razzano, et al., 1973).
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7) Ankle joint :

The ankle joint is less commonly affectd than other

joints, possibly dug te its relative paucity of synovial

tissue, pain in the region of the ankle joint may be due to

inflammation of the peroneal tendon sheaths and achilles
tendon bursa or may be caused by involvement of the
mid-tarsal joints, when the ankle joint itself is involved
there is local tenderness on pressure over the joint margin,
and pain is felt particularly on flexion and extension. (Dick
and Goodacre, 1983).

The tendoachilles may show diffuse granulomatous
inflammation or rheumatoid nodules may develop within it.
spontaneous rupture of the tendon have been reported (Rask,
1578) .

Inflammation in the achilles tendon bursa may be evident
radiologically as erosions of the posteriorsuperior aspect of
the calcaneum (Dick and Goodacre, 1985).

The subtalar or talocalcaneal Jjoint is commonly involved
in rheumatoid arthritis (Dixon, 1971). Subtalar arthritis
limited inversion and eversion of the ankle, severe involvement
of the talonavicular joint leads to a painful valgus
deformity of the foot subtalar joint disease results 1in
malalignment of the true ankle joint and alters gait. There

is lack of planter flexion at heel strike and there is a late
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heel rise. (Buchanan and Kean, 1086). In gevere Cases of

subtalar disease, the gait of the rheumatoid patient 1is

reduced to a shuffle. (Marshall, ot al.. 1980)
8) Feet
The feet are frequently involved in ?hgumﬁtﬂiﬂ

arthritis. The most common joints to be affected are the
lateral metatarsophalangeal joints (vidigal, et al., 1975).

With destruction of the metatarsophalangeal joints. The
toes become subluxed upwards on the metatarsal heads. The
toes become clawed and the fat pad under the distal phalanx
slips backwards SO that painful callosities develop over the
undersurface of the distal parts of the toes. The patient
often describes the pain over the metatarsal heads as they
were walking on pebbles (Buchanan and Kean, 1986).

Long-standing disease 18 characterised by marked
deformities of the fore—feet, with hallux valgus and packing
together of the lateral toes, which may override oY underride
the hallux or each other (Dixon, 1971).
Temporomandibular joint

Temporomandibular arthritis may be unilateral or
bilateral and may develop early in life as part of a juvenile
polyarthritis (Carlsson, et al.., 1978).

Pocket and surface erosion, flattening and marginal

proliferations correlated well with limitation 1in opening the
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mouth, stiffness, referred pain, tenderness on biting and .

crepitus (Chalmers and Dlaiw, 1073).
Circoarytenoid joint :

Involvement of the circoarytenoid Joints occurs more
frequently in rheumatoid arthritis than is generally
realised. Hoarseness, pain radiating to the ears, fullness of
the thorat on swallowing or speaking. and dyspnoea are
prominent symptoms laryngoscopy often reveals inflammatory
swelling of the arytenocid cartilage and vocal cords.
(Buchanan and Kean, 1986), Hoarseness may be due to ischaemic
recurrent laryngeal nerve paresis (Wolman, et al., 1965) or
to rheumatoid nodules of the vocal cords (Webb and payne,
1972).

Manubriosternal joint

Tomography of the manubriosternal Jjoint has revealed
erosions in approximately three - quarters of patients
(Kormano 1970} . Subluxation or dislocation of the
manubriosternal joint can occur (Wiseman, 1981). Although
this is a cartilaginous joint, synovial lining can develop as
a result of abnormal movement (Buchanan and Kean, 1986) .

I1. Systemic manifestations
1) Granulomatous nodules

Perhaps the commonest non—articular manifestation of

rheumatoid arthritis is the granulomatous nodule, which 1is

characterigtically found near the olecranon process in 20-30%
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of patients. with "definite" or "¢lassical" rheumatoid

arthritis as defined. . by the American Rheumatism Association

(Ropes et al., 1959).

They are firm, round, non tender and often multiple with

characteristic histological features. Subcutaneous nodules

favour the elbow, head, sacrum and Achilles tendon, usually
they are mobile but they may, particularly around the elbow,
become bound to periosteum. Intracutaneous nodules appear
around the fingers. Nodules in tendons cause functional
disturbance and are often responsible for triggering of

fingers when they form inside flexor—-tendon sheaths. Nodules
in internal organs. particularly lung, heart and eye, can

cause serious functional impairment (Dieppe, et al., 1985).

Rheumatoid nodules may develop rapidly and persist
unchanged for many months or years (Buchanan and kean, 1986).

Excision of granulomatous nodules is rarely helpful
since they nearly always recur, suppression of the disease by
drugs or a spontaneous remission, is often associated with
nodules becoming softer, smaller or disappearing altogether,
occasionally, in sites such as the ball of the foot or over
the sacrum, nodules break down and discharge - a complication
known as fistulous rheumatism (Dieppe., et al., 1986)

Nodules are associated with high titres of circulating

IgM rheumatoid factor (Kellgren and Ball., 1959). However,
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rheumatoid nodules have occasionally been reportd in
1ndividuals with only mild evidence of synovitis who ara
seronegative by conventional laboratory tests for rheumatoid

fackor (Eeiin et al., 1979 and Brown et al., 1979).

2) Vasculitis :

Rheumatoid vasculitis is usually mere common in males
and generally only occurs in patients with severe
destructive, seropositive nodular disease of several vears
duration (Ansell and loewi, 1977).

The mild form of vasculitis presents as small brown
periungual and finger-pad lesions or splinter haemorrhages
which come and go and are often unnoticed by the patient.
These are due to occlusive vasculitis and are certainly not
associated with a bad prognosis and require no treatment,
when larger vessels are involved, skin ulceration, peripheral
neuropathy, mononeuritis multiplex and gangrene of a digit
or extremity may occur. Severe necrotising vasculitis presents
and behave much 1like polyarteritis nodosa and death may
result from bowel! perforation or myocardial infarction.
(Dieppe et al., 1985).

Buchanan and Kraag (1980) found leg vein Thrombosis more
common in patients with ostecarthritis than rheumatoid
arthritis. They suggested that aspirin therapy may account
for this protective effect in rheumatoid arthritis, but

recent work by kean et al., 1984) has shown that gold sodium
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thiomalate in therapeutic concentrations has anti-thrombin _

activity, and may also explain the lower incidence of leg
vein thrombosis in rheumatoid arthritis.

3) Peripheral neuropathy :

Patients with severe rheumatoid arthritis may develop a
peripheral neuropathy. This neuropathy may be a mild distal
sensory neuropathy or a severe fulminating sensorimotor

neuropathy (Chamberlain and Bruckner., 1970).

Rheumatoid neuropathy is usually symmetrical, occuring
in the wupper limbs or in the legs. Mononeuritis or
mononeuritis multiplex is a classical, \ (Buchanan and
Kean, 1986).

Vasculitis involving the vasa nervosa has been generally
agreed to cause ischemia of the peripheral nerves, but toxic
or metabolic factors may also be responsible (Haslock et al..
1970) .

Immunofluorescent techniques has shown immuneglobulin
deposits in a small porportion of the peripheral nerves
{(Beckett and Dinn, 1972).

Neuropathy may also occur in patients with rheumatoid
arthritis due to chrysotherapy or to treatment with
chloroquine, (Dick and Goodacre, 1985).

Neuropathy is possibly more frequent in patients treated

with long-term high-dosage systemic steroids, and there is
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evidence that abrupt cessation of steroids may precipitate

it. (Golding. 1982).

4) Muscle changes :

Most patients develop localised muscle weakness and

wasting around inflammed joints thought to be due to reflex

inhibition secondary to the inflammation, about one—third

develop proximal and distal akrophy far from joints and this
has been attributed to myositis. muscle biopsy shows a whole
range of non-specific abnormalities often associated with
vasculitis, patients on stercids also develop proximal muscle
weakness making it difficult to rise out of chairs and mount
stairs, (Dieppe et al., 1985).

Electromyography has shown a minor degree of
polymyosities especially 1in severe cases (Currey, 1975),
which is manifested clinically by muscle pain, tenderness,
induration and muscle weakness, later on there will be
contracture or muscle shortening (Ansell, 1978).

5) Gastrointestinal tract

Binder et al (1966) found no evidence of small bowel
dysfunction, as shown by normal histological appearances.
However, Marcolongo et al (1979) reported partial or complete
loss of superficial epithelium and gland cells, intense
infiltration of the lamina propria and intestinal tissue by

lymphocytes, plasma cells, and granulocytes, and vasculitis
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lesions, in éastric, colonic and rectal Dbiopsies obtained
from patients with rheumatoid arthritis.

Minor biochemical abnormalities of liver function are

ffequent in patients with rheumatoid arthritis, and

occasional patients may have mitochondrial autoantibodies
{(Webb et al., 1975).

Hepatomegaly with lymphocyte and plasma cell infiltrate,
bromosulphthalein retention and raised alkaline phosphatase
levels are common and may mark hepatic involvement in
rheumatoid arthritis and sjogren's syndrome (Dick and
Goodacre, 1985). BAmyloid deposition may cause striking
hepatomegaly. Agoldrelated hepatocellular necrosis has been
described and salicylates may also adversely affect liver
function (Dieppe et al., 1985).

Xerostomia may develop as part of Coexisting sjogren's
syndrome, in patients with severe xerostomia the lips develop
painful fissures and the tongue becomes red and painful
(Buchanan and Kean, 1986).

5) Pulmonary involvement

Although rare, pulmonary involvement in rheumatoid
arthritis is important, five pleural and pulmonary lesions
are recognised (Walker and wright, 1968).

a) Pleurisy with or without effusion is a very common

finding at autopsy although its manifestations during life is
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less frequent (Walker and Wright, 1968). Pleural tissue from .

patients with rheumatoid arthritis and pleuritis 1is capable

of producing IgM and IgM rheumatoid factor. This suggests

that local events may contribute to the pathogenesis of

rheumatoid pleural disease (Halla, et al., 1983).

b) Caplan's syndrome : consists of nodular opacities
varying in size from 0.5-5 cm throughout both lungs in a
patient with rheumatoid arthritis. The radiological appearance
is of nodular opacities against a background of minimal
pneumoconiosis. (Buchanan and Kean, 1986),

¢} Chronic interstitial pulmonary fibrosis although
extremely rare, 1is sometimes a fatal complication of
rheumatoid arthritis (Thompson, 1965) it manifests clinically
by cough, dyspnoea, chest pain pleuritic and non - pleuritic,
and haemoptysis. Approximately 10 % of patients are
asymptomatic (Patterson et al., 1965). On chest X—ray
reticulation and mottling are most marked at the 1lung bases
cystic changes with honeycomb appearance in severe cases. and
pneumothorax may occur owing to rupture of a cystic bulla
(Rubin et al., 1967).

d) Pulmonary rheumatoid nodules may occur at any time in
the course of rheumatoid arthritis and have even preceded.
The onset of arthritis. (Hull and Mathews, 1982). Cavitation

of nodules may be followed by rupture into the pleural
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cavity and pyopneumothorax (Crisp et al., 1982) finger _

clubbing has been reported with pulmonary rheumatoid nodules

{Buchanan and Kean, 4766),

e) Pulmonary artery involvement : Arteritis of the

pulmonary artery i§ very ver¢ but may result in pulmonary
hypertension (Jardan and Snyder, 1965).
7) Cardiac involvement

Clinical heart disease attributable to rheumatoid
arthitis is uncommon (Golding, 1982).

Pericarditis, myocarditis, and valvulitis may occur
either separately or as pancarditis (Thompson, 1966).

Pericarditis usually develops after rheumatoid disease
has been established, rarely it may preceed arthritis the
majority of these patients are seropositive (Harris, 1985)..

Granulomatous infiltration of the myocardium and
conducting system may rarely occur and lead to conduction
defects, cardiac arrhythmias and acute myocardial failure.
Granulomatous involvement of the valves may lead to wvalwvular
insufficincy (Carpenter, et al., 1967).

Coronary arteritis may also occur and may be complicated
by myocardial infarction (Swezey, 1967).
8) Ocular manifestations :

Episcleritis is relatively common, and results in mild,

often intermittent, ocular pain and injection of the eye and
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usually resolves leaving no PErMANSnt e¢quelac, (Duchanan and
Kean, 1986).

Scleritis is much more severe thap ¢piggleritis and may

lead to visual impairment and even blindness. The entire

uveal tract is inflamed and anterior synechiae may form with
the risk of subsequent closed angle glucoma. Thinning of the
sclera may occur in severe scleritis, and may cause
exophthalmos (Kennedy and McGavin, 1975).

Scleromalacia perforans results from necrosis and
sloughing of a rheumatoid nodule situated in the sclera
leaving a punched — out hole through which the black uveal
tract may be seen. (Buchanan and Kean, 1986).

Kerato conjunctivitis sicca occurs in approximately
10-15 % of patients with rheumatoid arthritis. The patients
complain of dryness and grittiness. The dryness of the eyes
is due to chronic inflammation of lacrimal and
mucous-secreting glands of the eye. Diagnosis of
Kerato-conjunctivitis sicca is based on an abnormal schirmer
tear test, rose bengal staining of the conjunctivae and =slit
lamp examination which shows punctate of filamentary
keratitis. (Dick and Goodacre, 1985).

9) Lymphadenopathy :
Local lymphadenopathy is common in the region of an

inflamed joint (Buchanan and Kean. 1986). The nodes are
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discrete anﬁ non tender, and histologically reveal non
specific inflammatory changes (Nosanchuk and Schnitzer,
1969).

Generalised lymphadenopathy, although common in otill'g

disease, is rare in adult, and reticulosis should be excluded

first since tumours of the reticuloendothelial system occur
more commonly in patients with rheumatoid arthritis (Lea,
1964) .

The lympho-reticular distrubance may be exagerated in a
variety of rheumatoid arthritis known as ‘'felty's syndrome"
in addition to generalised lymphadenopathy, we get splenic
enlargement and Thymic enlargement (Gardner., 1986).

10) Anaemia and other Haematologic changes

Anaemia is very common in patients with rheumatoid
arthritis and is wusually of the normochromic normocytic
variety (Dick and Goodacre, 1985). . The serum iron is
usually low, but the total iron binding capacity is commonly
normal, or low normal or low (in contrast to the increase in
iron deficiency anaemia). The red cell survival time and the
absorption of oral iron is normal, (Barnes, and Mason, 1975).
but the plenty of sequestered iron can be demonstrated in the
marrow, synovium and lymph nodes (Dieppe, et al., 1985),

The pathogenesis of Anaemia is obscure, it seems likely
that there is some degree of malutilization of iron and

possible also a failure of haemoglobulin protein synthesis
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(Blake, et al., 1981). Interestingly., the erythropoetin

concentration has been found to be low in rheumatoid
arthritis (Williams et al., 1982).
Hypochromic microcvtic . iron deficiency anaemia may

also occur in rheumatoid arthritis especially in females, and
chronic loss of Blood from the gastrointestinal tracts due to

aspirin and other anti-in-flammatory dryg WRY DS 1

contributory factor. This anaemia respond to iron therapy
(Dick and Goodacre, 1985).

Rarely macrocytic (megaloblastic) anaemia occurs in
rheumatoid arthritis and may be due to folic acid deficiency
Or anaemia may form part of felty's syndrome (Barnes and
Mason, 1975).

11) Bones

Periarticular and generalised osteoporosis is a common
feature of rheumatoid arthritis. The pathogenesis of
generalised osteoporosis is multifactorial, involving
duration of disease, age and sex of the patient, and use of
corticosteroid drugs (Muller and jurist, 1973).

Recent studies suggest that patients with rheumatoid
arthritis may have hypercalcaemia and secondary
hypefparathyroidism, plasma zinc concentrations are depressed
in patients with rheumatoid arthritis and may be: related to
the pathogenesis of osteoporosis (Kennedy, et al., 1975).

Rarely massive osteolysis may occur in rheumatoid

arthritis (Williams, et al., 1966).
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Investigations of Rheumatoid Arthritis

A) Laboratory investigations

The laboratory findings in rheumatoid arthritis are
those of a chronic inflammatory disease. No specifie

lahoratory test exists for this condition, vyet a
constellation of laboratery findings can aid the experienced
¢linician in arviving at a diagnosis and in management.
(Baum, and Ziff 1985}.
I) Hematologic studies
1. Erythrocytes
Haemoglobin wvalue has been incorporated into most
schemes for evaluation of rheumatoid disease. it 18
objective, accurate, and correlates well with disease
activity, gradually returning to normal level as the patient
goes into remission, even though no haematinics are given.
Also haemoglobin concentration can be correlated with the
erythrocyte sedimentation rate, but there is wusually no
correlation with the duration of the disease (McCarty, 1979).
The plasma iron value is low in the presence of active
disease and there is an inverse correlation between, The

plasma iron value and the erythrocyte sedimentation rate.

(Mowat et al., 1969).

The total iron binding capacity is much lower in
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rheumatoid arthritis although it is usually higher than
normal in simple iron — deficiency anaemia. (Johansson and
Strandberg, 1972).
The refractoriness of the anaemia in most patients to

oral iron therapy is in accord because absorption of iron is

usually normal (Baum and Ziff, 1985).

A longitudinal study found that serum ferritin levels
rose during active synovitis and fell during remission. The
highest levels were found in patients with gystemic
complications (Blake and Bacon, 1981).

The plasma volume in patients with R.A. is greater than
normal the basis for this increase 1s not well understood. A
compensatory increase in plasma volume for a reduced
corpuscular volume 1s probably one factor. (Baum and ziff,
1985).

2) Leukocytes

White blood cell counts are usually in the normal range
or are only slightly elevated (Baum and ziff, 1985)
Leukocytosis 1s common in juvenile R.A. (Lindiberg,

1964) leukopenia is rare in R.A. when present, it is more
likely to be observed in the chronic state of the disease
(Badm and ziff, 1985). The leuckopenia and splenomegaly of
felty's syndrome may reflect the uptake of immune complexes

by circulating polymorphonuclear <cells and the subsequent
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removal of these cells by the spleen (Hurd and cheatum,

1976). Another possible cause of the leukopenia is the uptake

and destruction of polymorphonuclear leukocytes with attached

complement-fixing antineutrophil antibodies (Wiik and Munthe,

1974).

The differential white blood c¢ell count 1is usually
within normal limits, but polymorphonuclear leukocytes may be
increased in more acute cases. (Baum and ziff, 1985).

Neutrophilia may occur with corticosteroid therapy but
the possibility of bactrial infection, particularly the
relatively symptomless super—infectidn of a damaged joint
should be remembered. polymorph cell count is frequently used
to monitor anti-rheumatic drugs. inspite of its little value
in agssessing disease activity (Bacon, 1982).

Neutropenia in R.A. has been divided intoc two types, one
associated with splenomegaly (Felty's syndrome) and another
without splenomegaly but with an increased frequency of
circulating immune complexes (Bucknall, et al., 1982). The
possibility that drugs. such as gold salts, penicillamine,
phenylbutazone and related drugs. and immunosuppressive
agents, are the cause must be remembered. Eosinophilia is not
uncommon in R.A. (Baum and =ziff, 1985) Eosinophilia is
usually inierpreted as a sign of drug allergy most commonly

to gold and penicillamine therapy. with gold therapy



49

eosinophilié and a coincident rise in serum IgE levels have
been shown to be reliable warning signs of the development of

other more serious side effects (Davis and Hughes, 1974).

Eosinophilia may also develop in occasional patients with

severe, destructive arthritis and a high incidence of
vasculitis, pleuritis and subcutaneous nodules. These
patients have immunological evidence of severe disease and it
has been suggested that eosinophilia is an immunological
response (Panush, et al., 1971).

Lymphocytes :

In recent years, many have. been interested in the
function of the subpopulations of lymphocytes in various
diseases. for the most part. the percentage of B,T.. and null
cells in the Blood in R.A. have been in the normal range
(sahud and Cohen, 1971%. Tannenbaum and Schur, 1974).

In early R.A. of under 3 months duration, the defect was
due to a decreased generation of suppressor "T" cells
accompanied by a decrease in the B - Cell response. In a
study of patients with disease activity of more than 12
month's duration, the "T" cell response was normal. but the
"B'" —-cell response continued to be deficient (Sakane, et al.,
1982), over all, mitogenic transformation of R.A. lymphocytes
appears to be decreased (Baum and ziff, 1985).

Barada et al. (1981) found a specific defect in monocyte
spontaneous cytotoxicity that correlated with rheumatoid

disease activity.
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3) Platelets

Thrombocytosis is a common finding in acute and severe

rheumatoid arthritis it correlates with most parameters of

disease ackiviky such as ery£hrocy£e sedimentation rake,

rheumatoid factor, and acute phase reactants (Farr, et al.,

1983) Dbut if the platelet counts is greater than

l.OOO,OOO/mm3 an alternative cause of the thrombocytosis

should be considered (Buchanan and kean, 1986).

Thrombocytopenia is not a feature of rheumatoid disease,
except in felty's syndrome, or as a result of gold (Kean and
Anastassiades, 1979). and D-penici-llamine therapy (kean, et

al., 1980).

ITI. Acute phase Reactants :

These substances found in blood reflect the presence and
degree of inflammation. because their serum concentration
reflects the activity of the disease, they are useful in
therapeutic management. A discrepancy often exists, however,
between the clinical disease severity and the magnitude of
the acute-phase response. for this reason, a change in the
level of an acute phase reactant is often of greater
significance in guiding therapy than the actual level itself,

(Baum and ziff, 1985).



51

1) Erythrocyte Sedimentation Rate :

The E.S.R. usually is elevated and parallels the activity

of the disaazs. Lyasarbatisna avas usually accompanied by an

Increase and remissions by a decrease in the ESR. in complete

remission. the values usually become normal (Baum and ziff,

1983).

It must be emphasised that a normal E.S.R. does not

GHGLU0G UG proocnce of the (136056 and very nigh values may

be encountered in normal perscons with no evidence of any
disease after extensive evaluation. (Zacharski and Kyle,
1967} .

The plasma compenents that influence the E.S5.R. most are
fibrinogen and alpha and gamma globulin (Baum and zZiff,
1985) .

Also alterations in the shape and size of the red blood
cells influence the ability of these cells to form rouleaux
and thus inturn influence the E.S.R. thus anaemia, both
microcytic and megaloblastic seen in rheumatoid disease, is
associated with a rapid fall in the E.5.R. (Kushner, 1981).

Normal values of E.S5.R. are 15 mm. / hour for males and
20mm / hour for females (Hayes and Stinson, 1976) There are
physhﬂogical age and sex variations in the E.S.R. also seen
among smokers, women taking contraceptive pills and pregnant

women (Golding, 1982).
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E.S.R. is wuseful in follow up of longterm disease

modifying drugs, as gold and penicillamine, but seems

uninfluenced by short acting non-steroidal anti-inflammatory

druge. E.S.R. is returning towards normal 1in those casag

treated with corticosteroids (Mc Conkey, et al., '1979).

2) C- Reactive Protein :

Practically C=reactive protein (C.K.F.) 18 present 1n
all patients of R.A. with clinical evidence of disease and
usually parallels the ESR closely (Baum and ziff 1985).
Treatment of R.A. with nonsteroidal antiinflammatory drugs
produced no significant change in the ESR or the CRP after 12
weeks of therapy (Amos, 1978). The CRP was found to be a more
sensitive test because gold. penicillamine, and prednisocone
had a greater effect on the C.R.P. than on the E.5.R. (Walsh,.
et al., 1979).

Nusinow and Arnold (1982) reported that the CRP
correlated with erosive disease in 37 patients with RA who
never received corticosteroids, not even as joint injections.
These researchers belieyve that CRP levels above O mg/dl
(Normal 0.6 mg/dl) predict erosicns, and they regard the test
as an indication to begin remittive therapy early in the
course of the disease.

3)— Plasma viscosity (PV) : Plasma viscosity as an index of

disease activity in RA is as reliable as the ESR or the CR.P.



53
The normal range for P.V. is independent of age and sex and

the technique is rapid and simple (Pickup. et al.. 1981).

11T. Serologic Reactions and Complement Studies:
1) Rheumatoid factor @

Rheumatoid factor are autoantibodies directed against

anklgentc determinants 46 ¥h& F_ fvagment of imminoglobulin 0

(IgG) molecules (carson, 1985). These autoantibodies are
usually IgM, but occasionally IgG (Golding. 1578}, sometimes
IgA as well (Holborow. 1978).

There are five classes of immunoglobulins (Ig): IgG.
IgM, IgA, IgD. and IgE, all having the same basic four chains
structure : two light (L) and two heavy (H) chains but they
differ in amino—-acid sequence of their class specific "H"
chains (Frangione, 1981). These chains are linked together by
disulphide bonds (Golding. 1978}. A proteolytic enzyme papain
splits. The Ig molecule into three fragments : 2 of which
retain the antigen binding property (Fab) and 1 fragment (FC)
or crystallisable fragment determines the biclogical
properties of the various immunoglobulin molecules (Holborw,
1978) .

Most methods developed for the measurement of antibodies
against exogenous antigens has also been applied to the assay
of rheumatoid factor. These include agglutination,

precipitation, complement fixation, and immunofluorescence
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assays, (Mc Cormick. 1963).

A positive Rose-waaler test may be more specific for

RA Hwn {Zhe ben{:oni{:e or 1&£BX floccula{:ion assays, since

the latter detect antiallotypic antibodies resulting from

transplacental immunization or transfusion. ag well ag trua

auto-antibodies, (Steinberg and Wilson, 1963).

According to the presence or absence of IgM rheumatoid
factors 1in their sera, patients with rheumatoid arthritis are
classified into sercpositive and seronegative groups
respectively (Hughes and Currey, 1975). The seronegative
patients as wel} as the seropositive ones may have IgG and
IgA rheumatoid factors (Holborow, 1978).

The sera of 75% of patients with RA contain IgM
rheumatoid factor. This is often absent at onset, appears as
the disease progresses and disappears again in long-standing
disease or after treatment with disease suppressing drugs,
levels fluctuate considerably and are not a reliable guide to
disease activity. Persistently high titres are of some
prognostic significance and tend to correlate with severe
erosive disease and the presence of extra-articular features
such as nodules, felty's syndrome and sjogren's syndrome
(Dieppe, et al.,1985).

IgG rheumatoid factors are abundant in the sera, and the

synovial fluids of many patients with severe rheumatoid
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arthritis (Theofilopoulos, et al., 1974). These high levels
returned to normal with clinical improvement (Elson, et al.,

1983) unfortunately, the routine assay of IgG rheumatoild

factors presents several difficulties (Carson, 1985).

Rheumatoid factors are not specific for R.A. rather,

they are found in the sera of avariable portion of patients
with acute and chronic inflammatory diseases, and in some
apparently normal individuals. The exact incidence of
rheumatoid factor in a population depends upon the assay
system and the titre chosen to separate positive and negative
factors (Carson, 1985). Other diseases in which positive
rheumatoid factor tests are frequent include other rheumatic
diseases, viral infections, chornic inflammatory diseases,
and neoplasms after chemotherapy or radiotherapy (Twomey.
1976) .

2) Antinuclear Antibodies :

These are antibodies directed against various cell
nucleus antigens being neither tissue specific nor species
specific (Aitcheson, et al., 1980).

In 1948 Hargraves and Colleagues initiated the study of
antibodies to nuclei with the description of the (LE)
phenomenon. The demonstration of the ingestion of Traumatized
cells from SLE patients by polymorpho—nuclear leukocytes was

readily confirmed and is now known to be due to the reaction
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of antibodies against nucleoprotein (DNA-histone) with nuclei

and the subsequent phagocytosis of such sensitized nuclei.
The next ma jor advance was the indirect

immunofluorescent assay for the detection of A.N.A. The assay

detects antibodies with various antigenic specificities but

is very useful as screening test.

The frequency of occurrence of ANAs in rheumatoid sera
is approximately 40 % when measured by indirect
immunof luorescence,

The most common staining pattern of fluorescence observed
in patients with rheumatoid arthritis is the diffuse or
patchy homogeneous pattern, which correlates with the
presence of antihistone antibodies. The second most common
pattern of staining in these patients is a speckled pattern,
this includes a group of antibodies directed at nonhistone
nuclear proteins (Sm, n~-RNP, S5-B. Scl-70, and cther
unidentified antigens) (Notman, et al., 1975).

The nature of ANA in RA has recently received renewed
attention, at least aportion of this ANA has been shown to
have a dual specificity of great interest. surprisingly. the
reactive antigen (s) for this ANA is contained in the Fc¢ of
IgG, Thus exhibiting rheumatoid factor activity, and is also
contained 1in the «core constituent of chromatin, the
nucleosome. which is a DNA-histone complex (Agnello, et al.

1978) .
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3) Serum complement :

Serum complement levels in RA is usually either normal

or elevated (Ellis and felix-Davies., 1959). Other researchers

found that serum complement activity was reduced in patients

with vasculitis, and the complement levels of seropositive

patients were lower than those of geronegative patients
(Mongan, 1969).

Reduced serum complement occurs in systemic seropositive
disease 1in which complement—-fixing circulating immune
complexes are present (Weinstein, et al., 1972).

Assays of total hemolytic complement activity (CHS50) are
the best complement assays and should be employed if readily
available, although assays of C4 and C3 are also useful.
{Shapiro, at al., 1985).

IV. Studies of Liver Function :

Mild to moderate abnormalities of liver function have
been reported in RA, but these have been confined mainly to
tests of liver function that reflect serum protein synthesis.
(Lefkovits and Farrow, 1955).

Serum alkaline phosphatase, serum glutamic oxalacetic
transaminase (SGOT), and serum glutamicpyruvic transaminase
(5GPT) levels were normal, although 15% of patients showed an
elevation of serum ornithine - carbamoy1 transferase

(Malmguist and Reichard, 1962).
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Measurements. of serum bilirubin and urine urobilinogen

levels were within normal limits, but urine coproporphyrin

excretion  was elevated (Darby, 1953} decreased

brom-sulphalein excretion was found in  many patients
(Castenfors, et al., 1964).

In RA, as in other inflammatory arthritides, The total

cholesterol level is reduced. The mean reduction in sero
positive patients was 53.7% in one series. The decrease was
related to the severity and activity of the disease and was
not affected by corticosteriod therapy (London, et al.,
1963) .

V) Studies of Renal Function @

Urinary abnormalities are uncommon in R.A. proteinuria
and marked renal impairment should suggest the possibility of
amyloidosis or analgesic nephropathy (Dick and Goodacre,
1985). Sorensen(1961) have reported a small to moderate
decrease in the creatinine clearance in rheumatoid patients
the average reduction was 36 %.

Serum creatinine concentration in RA., whether measured
in patients with normal or impaired renal function. was lower
than in matched controls, probably because of the smaller
muscle mass of R.A. patients. (Nived, et al., 1983).

Impairment of glomerular filtration was related to the

stage and duration of the disease and to the presence of
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rheumatoid factor, but was unrelated to past history of drug
intake including phenacetin {(Baum and zi1ff, 1085).

VI. Synovial fluld Analysis :

Synovial fluid is a filtrate of plasma that passes
through the fenestrations of subsynovial capillary

endothelium into the extracellular space, where it joins with
hyaluronic acid that 1is secreted by synovial cells and
achieves an equilibrium with free fluid in the joint space,
fluid in normal Jjoint 1is present in small guantities
sufficient to coat multiple folds of synovial membrane
(Harris, 1985%). Normal fluid is viscous owing to the high
concentration of hyaluronate (Mc Carty, 1985) but in
rheumatoid arthritis the viscosity is reduced. This may Dbe
attributed to enzymatic degradation of hyaluronate protein
complex (Radian, et al., 1976).

The total protein of normal synovial fluid averages
about 1.8 g/dl, in general the smaller protein molecules such
as albumin are present in greater concentration than larger
molecules such as the globulins (Mc Carty, 1985).

Normal joint fluid usually has only up to 50 W.B.C. per
cubic millimeter but RA fluid usually has leukocytic counts
from 2,000 to 75,000 cells / mm3. polymorphnuclear leukocytes
account for more than 50% (Schumaker, 1985). A great

percentage of large mononuclear cells were found to be
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lymphoblasts. These are relatively absent in crystal induced
or septic arthritis (Tra}fcoffr et al., 1976). lymphocytes are
occasionally increased especially early in the inflammatory

process (Gatter and Richmond, 1975). The granulecytes may

contain inclusion bodies which represent phagocytosed immun

complexes and small fibrinous bodies <called rice bodies
(Dippe, et al., 1985).

Crystals are usually absent in rheumatoid inflammation
unless there is accompanying chondrocalcinosis (Shaprio,
1985).

Marked depression of joint fluid cbmplement occurs in

seropositive RYA., when sepsis and the crystal deposition
diseases are excluded (Mc Carty, 1985).
Rheumatoid factors have been measured in synovial fluid

in most instances, their titres,is identical to or slightly
lower than that in the patient's serum in a few instances.
They were found in the fluid and not in the serum and vice

versa. IgG and IgM Rheumatoid factor titres are higher in RA
fluids (Panush, et al., 1971).

Radiology :

The small joints of the hand and feet are the earliest
and most frequent sites of radiogrphic changes €Cone III, and
Resnick,1985). The arthritis may be a .symmetrical in early
stages, but as the disease progresses some degree of symmetry

is usually evident (Cassidy, et al., 1967).
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Osteoporosis is a charactristic feature of R.A. Early in

the course of the disease, it tends to be 1localized to the
juxta-articular region of the small peripheral joints. Later,

generalized osteoporosis may be present in a few patients

with R.A. osteomalacia may be observed. (0O'Driscoll's and

O'Driscoll, M. 1980).

Soft tissue swelling is usually evident radiologically
early in the disease and is due to joint effusion,
hyperplastic synovitis of joints and tendon sheaths, and
periarticular oedema (Martel, et al., 1962).

After a wvariable peroid of time as the disease
progresses, Marginal erosions occur at intra-articular sites
that are not protected by overlying cartilage. Typically
these "bar" areas are the initial points of attack by the
proliferating synovial tissue. Compressive erosions occur
when collapse of osteoporotic subchondral bone leads to
invagination of one bone into another. These changes occur at
articulations exposed to strong muscular actions or
significant weight-bearing forces.the most characteristic
site of compressive erosion is the hip. other important sites
are at the metacarpophalangeal joints. where collapse of the
base of a proximal phalanx by a metacarpal head produces a
ball-in-socket—-type articulation, and the radiocarpal joint

of the wrist, where the scaphoid may appear to be
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veountersunk"-into the distal radius. The third type of
erosion is surface resorption, usually retated to
inflammation of an adjacent tendon sheath. e.g. erosion of
the outer margin of the ulnar styloid process, due to
extensor carpi-ulnaris tenosynovitis (Cone IIT and Resnick,
1983).

Large cysts, or geodes, may form in the subchondral bone
where joint fluid is pumped through small defects 1in the
damaged cartilage, particularly in the large weight-bearing

joints (Dieppe., et al.., 1983).

In late disease, widespread cartilage destruction,
subluxation and deformity are the dominant features (Dieppe,.
et al., 1985). Sclerosis of bone ends is often present afer
the cartilage is destroyed particularly in weight bearing
joints sclerotic area is indistinct and marginal bone
formation is usually absent or minimal. Bone ankylosis of the
tarsal or carpal joints, may be observed (Martel. et., 1965) .

Involvement of the cervical spine is usually diagnosed
by x-ray examination. lateral x-rays in full flexion and
extension are essential, and an anteroposterior view of the
occipitoatlantoaxial region through the open mouth 1is very
useful (Bland, 1974) atlantoaxial subluxation and multiple
subluxation of ¢ 2-3, ¢ 3-4, and c 5-6 are very

characteristic of involvement of the cervical spine by R.A
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separation of the anterior surface of the odontoid peg from

the posterior sufrace of the anterior arch of the atlas by
more than 2.6 mm in females and 3 mm in males is pathological
(Bland, et al., 1965).

C)nkadionuclide joint imaging ¢isotopic methods)

The wuse of the radioisotope uptake scan in the
assessment of inflammatory joint disease continued to Dbe
a topic of interest. The scan appeared to be the most
sensitive indicator of active disease (Weissberg, et al..
1978).

In arthritis, localization of 99mm technetium 1abeled
bone—-scanning agents results primarily from the increased
blood flow to the juxtra-articular bone that accompanies
synovitis and cartilage degeneration (Paradis and kelly,
1975), additional contributors to increased bone localization
of 99mm technetium labeled phosphates include capillary
permeability, extraction efficiency and possibly binding into
organic components of bone matrix (Genant, 1985).

Radionuclide imaging aided assessment of early or a
typical seronegative rheumatoid disease as well as assessment
of therapeutic response (Mxfield et al., 1972).

D)— Arthroscopy :

Arthroscopy 1is the endoscopic examintaion of the
interior of a joint and therefore can provide more direct
diagnostic information than any other ancillary procedure (Mc

Ginty, 1985).
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The great advantage of arthroscopy in asgessing disease

activity is therefore that the majority of the surface
synovium may be visulalized whereas only a small fraction of
the total amount may be examined histologically (Yates and
Scott, 1975).

Arthroscopy 18 particularly helpful in patients with
estabished rheumatoid arthritis who develop a changing
pattern of symptoms in a knee, failure to respond to injection

of corticosteroids should strongly suggest a superimposed

mechanical problem. (Shapiro, et al., 1985).

.E)-Synovial Biopsy :

While adequate specimens of synovial tissue may be
obtained in the majority of cases by blind needle biopsy, the
most accurate method of synovial hiopsy remains by
arthroscopy where material is obtained under direct wvision.
in chronic rheumatoid disease, large masses of organized
fibrin (rice bodies) exist within the joint space. If the

blind needle biopsy,technique is used ,it is often impossibleto
know at the time of biopsy, whether a piece of true synovium

has been cobtained or whether the biopsy material consists only
of organised fibrin (Yates, 1978).

Synovial membrané findings of villous proliferation,
supérficial fibrin, markd lining cell increase, focal
necrosis, plasma cells, and lymphoid follicles may strongly

suggest rheumatoid arthritis but are not specific. in R.A. as
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with several other systmic rheumatic diseases, diagnosis is
often made by accumulation of criteria. Even if not giving a
definite diagnosis, synovial biopsy by illustrating the
presence or absence of inflammation may help guide

symptomatic treatment, (Schumacher, 1985}.
F)-Arthrography :
Arthrography is the technique of radiographic
visualization of intra-articular anatomy after arthrocentesis

and instillation of a contrast agent. Radio opaque contrast
medium may be used alone (Single or positive contrast) or
with injected air or CO, (double contrast), (Namey, 1985).

Arthrography can be wused in rheumatoid arthritis to
differentiate between a ruptured popliteal or Baker's cyst
and acute thrombophlebitis. (Harris, 1981).

‘g)JThermography :

The development of modern thermography represents an
interesting study in the application of technology. in 1949,
Horvath and Hollander, demonstrated the correlation between
intra—-articular temperature and clinical activity of the
joint in patients with rheumatoid arthritis, skin temperature
lower than the tissue beneath it, is determined by the ‘blood
flow, the metabolic activity. and external temperature, this
difference at the knee was shown by Hanson to be between 4

and 5 °c. These facts form the basis for clinical assessment
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of inflammation by thermography. (Namey, 1985). (Collins, et

al., 1974) have described a complicated "Thermographic index"

for normal joints, a basis for comparative thermographic

assessment of inflammatory activity in Jjoint disease. hut

noted that there is a durinal variation in the thermographic

index. It has been used successfully in measuring the
articular response to steriod injections, oral nonsteroidal
drugs, pencillamine, and cytotoxic drugs (Bacon, et al.,
1976).

Modern emission thermography. utilizes equipment capable
of 0.1° temperature discrimination. This precision is
available using modern electronic telethermography which must
be performed in atemperature controlled room. A second less
precise method of Thermography more widely utilized employs a
device for liquid c¢rystal thermography (L.C.T.)} (Namey,
1985} . Phase transition with temperature is charaterized by
specific color-temperature response allowing color
_ thermography applications with color-temperature gradients of
0.2 to 0.4 °C in the most sensitive response zone {(Crissy et
al., 1970).

Recently. these liquid crystals have been embedded in
elastometric sheets, allowing for convenient application of
thermographic studies at lower cost. The area of study is

restricted to the area covered by the liquid crystal sheeting

(Namey, 1985).
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Management of Rheumatoid Arthritis

Prapay management of R.A. rasults in the maintenance or

restoration of the patient to a state of useful and

harmonious function with her environment. Implicit 1is the

relief of pain, the prevention of joint destruction, and the

preservation or improvement of the patient's functioning

(Ruddy, 1985).

1. Supportive Measures @
Once the diagnosis of rheumatoid arthritis has been
made, the physician begins the process of informing the

patient about her disease (Kay and Haemmond, 1978).

The patient should be told that rheumatoid arthritis is
a chronic, lifelong disease and that a variety of measure in
the aggregate. can lead to significant improvement, that is
to "control" of the disease (Lightfood, 1985).

Patient can be told that even if there is no "cure" for
rheumatoid disease, the prospects are good and even 1if the
disease does not settle spontaneously, the likelihood is that
modern treatment can bring it under control. (Corbett, 1986).

Rest and Physical Therapy :
The optimal amount of rest varies from patient to

patient, in general for patients with persistently active
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disease of recent onset or with "uncontrolled” inflammation
at any point, a two-to three-week period of inpatient
hospitalization is desirable. for patients with mild disease,
a period of two to four hours in the afternoon at the time of

onset of fatigue with vocational responsibilities. The

stiffness that follows periods of immobility should not
dissuade patients from resting. (Lightfoot, 1985).

Although there may be controversy about the usefulness
of complete bed rest in treatment of rheumatoid arthritis,
there is widespread agreement about the utility of local
joint rest. Naturally enforced rest, such as paralysis of an
extremity from a stroke, poliomyelitis or peripheral nerve
lesion, usually results in sparing of the paralyzed joints in
patients who subsequently develop R.A. (Bland and Eddy. 1968,
Glick, 1967¥. and Kammerman, 1966).

In R.A. The effectivegvnovial blood flow of inflammed
joints is reduced because ;f this relative ischemia, the
increased metabolic demand during Jjoint use may cause
microinfarcton of synovial villi. Rest not only diminishes
systemic stress but also decrease local oxygen demand in
these ischemic joints. (Cheung, et al., 1980

Joint trauma can also be minimized by the wuse of
splints. Regular adjustment of splints may even permit their

use to correct deformity resulting from spasm and
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inflammation. use of splints instead of casts at night and at

rest periods also allows the limbs to be freed for the daily

range of motion exercises. (Gault and spyker. 1969).

Instruction in proper positioning of joints during rest
or sleep is equally important in preventing contracture,

patients should rest on a firm mattress and have only one
pillow at night. The patient should attempt to sleep in a
position as near as possible to the anatomic, that is. with
Knees and elbows fully extended and with the neck and wrists
in a near—-neutral position (Lightfoot, 1985) exercise to
increase range of motion is best done when pain and stiffness
are minimized by medication,analgesic physical modalities,
and Time of day (Downey, 1985).

Any exercise prescribed to maintain muscle strength and
range of motion should minimize stress to the affected joints
because such stress aggravates the inflammatory process
(Partridge, and Duthie, 1963). Gentle isotonic or isometric
exercises are preferable. vigorous exercises should be
porhibited (Castillo, et al., 1965). Any exercise that cause
discomfort persisting for more than anhour or two should be
decreased in amount. As the disease remits and physical
tolerance increases. The exercise program can be escalated to
include progressive resistive exercises (Lightfoot, 1985).

The application of heat or cold to involved areas is
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often helpful, in relieving pain and muscle spasm. The form of
heat us#d should be simple and available at home, frequently
hot baths, showers., or soaks are the easiest. Baths allow the
patient to use the buoyancy of the water to begin active
range of motion exercises. (Downey, 1985). Cold applications

are preferred if the inflammation is intense. as local
hyperemia is already maximal (Lightfoot, 1985). 1In fact.
there is some doubt that deep heating should be used in
treating articular problems, there is evidence that the
normal intra-articular temperature is lower than body
tempera—ture,and further that, an increase of 5°C increases
enzymatic lysis of human cartilage by rheumatoid synovial
collagepease,‘ suggesting that increased temperature may
accelerate cartilage destruction (Feibel, and fast, 1976).
Occupational Therapy and Rehabilitation :

The world Health organisation defines vrehabilitation as
"the combined and co-ordinated use of medical. social,
educational, and wvocational measures for training and
retraining the individual to the highest possible level of
functional ability". (Chamberlain, 1986).

Arudimentary assessment of the patient's functional
capacity should be conducted by the physician in the intial
evaluation of the patient., A much more detailed and meaningful

analysis of the interaction between the patient and her
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spvirsnmant can usually be accomplished by an occupational

therapist, who has had special training in methods for such
analysis (Ruddy, 1985).

No assessment of domestic activities or function at work

is realistic until pain and stiffness are brought under
eontral By nen-steroidal anti-inflammatory drugs or by

long~term antirheumatic agents (Chamberlain, 1986).

The occupational therapist will provide advice regarding
joint protection, splinting, assistive devices, facilitation
of activities of daily living (dressing, eating,
housekeeping, etc.) and recreation. (Katz, 1985). observation
of the patient at work, either in a si@ulated environment,
e.g. Kitchen, carpentry shop, or directly in the home or on
the Jjob, may indicate wunique problems- requiring the
construction of special appliances designed to deal with the
problem. Attention to such details may make the difference
between dependence and independence or between disability and
Keeping a job (Cochrane. 1982).

Interaction with a vocational or rehabilitation
counselor needs to be begun early in the contact with the
patient, so that decisions regarding long-term outlook for
continued emplqyment can be arrived at gradually and
realistically. while retraining of each patient into a

position particularly adapted to her joint problems 1is an
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indeal goal. on the other hand, vocational counselors often
prevent disability by identifying and removing impediments to
work that are unrelated to the actual performance of the job
itself e.qg. transportation to and from work. As an alternative

the patient can be helped to accept partial disability in a
supportive yet realistic way (Ruddy, 1985).
I1) Medical therapy :

Drug therapy forms only part of the overall management
of a patient with rheumatoid arthritis, it may be the most
effective, it may also be the most disastrous (Holt, 1986) .

There is no drug treatment which is both effective and
completely safe and as an attack of the disease may be
short-lived, it is wise to try the least toxic drugs first
(Corbett, 1986). However, the majority opinion is that active
disease should be treated aggressively (Haslock, 1983) .

I. Analgesics and Anti - inflammatory Drugs

Analgesics serve to reduce pain from joint inflammation,
cartilage destruction, or muscle spasm. They may used
adjunctively with other medications at any stage, becauyse
rheumatoid arthritis is chronic, strong narcotics should be
avoided Wwhenever possible (Katz, 1985). Although an NSAID is
often given and is sometimes effective, the more logical
approach, where there is no inflammation, is often with an
analgesic. This reduces the risk of side effects (kantor.

1982)
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The mode of action of analgesics is poorly understood

but is thought to be both peripherally on the peptide

substance-p in the spinal tracts and centrally on the

endorphins and enkephalins, it is probable that analgesics

act via a competitive action for receptors for these

substances on cells (Holt, 1586).
Salicylates and Other NSAIDS :

The use of salicylate drugs in high dosage has largely
gone out of fashion because of the high incidence of gastric
upset and tinnitus but these drugs are effective and can be
tolerated well by some patients (Corbett, 1986).

Ausual starting dose is 0.9 g aspirin four times daily.
Salicylate=s in larger doses are anti-inflammatory and are not
just analgesics, patients should be advised that a regular
daily dose must be taken for at least two weeks to maintain a
blood level of between 20 and 35 mg / deciliter, before
deciding on effective (Lightfoot, 1985),

If after a two to four—-week trial of salicylates in
therapeutic doses in an optimal setting, improvement is
insufficient, or if salicylates are not tolerated, another
nonsteroidal anti-inflammatory drug should be tried
(Lightfoot, 1985).

The NSAIDs have many actions: in addition to the

anti—inflammatory they have analgesic and antipyretic
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activity. They also affect other metabolic pathways Dboth
divectly and via their antiprostaglandin and antileukotriene

activities. In spite of much research, there is at present no

convincing evidence that any of the NSAIDs have an
antirheumatic property, that 1is prevent progressive Joint

destruction (Holt, 1986). In general, the patient is the best

guide to the drug required. and dosage should be adiusted

according to response (Gumpel, 1978) care must be taken to
use the lowest effective dose of these drugs, particularly in
the elderly where side—effects are more common (Wright and
Hopkins, 1976}.

If patients note no difference if they miss their NSAID,
then its efficacy should be questioned. The combination of
two drugs, often an analgesic and anti-inflammatory drug,
although popular, they should be avoided, there is little
evidence of synergism {(Holt, 1986). All NSAIDs may cause
gastrointestinal upsets, many can cause skin rashes and
exacerbate asthma and, particularly in elderly patients, cause
problems with water retention. The tendency, because these
drugs are highly proteinfbound. to increase the effects of
anticoagulant treatment can also be aproblem (Corbett, 1986).

Rheumatoid arthritis usually goes into remission during
pregnancy (Ungar et al., 1983). NSAIDs should be stopped
during pregnancy because absolute safety for the foetus

cannot be guaranteed (Corbett, 1985).
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A small dose of aspirin is probably safe both for mother
and child ddring pregnancy (Slone, et al., 1976 and ©Shapiro
et al., 1976).
2) Disease Modifying Drugs @

If an adequate trial of aspirin or other NSAID provides

irisufficient relief, if well-established R.A. has been present

for more than oneyear, or if erosions have already occured,

disease modifying drugs such as gold, or antimalarial are the

next group to be considered (Lightfoot, 1985).

Remittive drugs do not "cure" rheumatoid arthritis they
modify the disease activity perhaps to a degree that may
simulate a cure. (Shapiro, et al., 1985).

Gold can alter the course of rheumatoid disease (Sigler,
et al., 1974) and can even halt radiological damage (Sharp,.
et al., 1982), though a schedule of 50 mg intramuscularly per
week for the first few months has traditionally been used,
there is now a trend towards lower doses. (Griffin, et al.,
1983). 10 mg weekly regime over a prolonged period, if not
effective then larger doses — 20 mg weekly or 50 mg every 2-3
weeks can be given (Holt, 1986). Gold compound may Dbe
employed in rheumatoid arthritis patients with felty's or
sjogren's syndrome or in R.A. accompanied by preexisting
neutropenia or eosinophillia(Mastaglia and Owen, 1981).

Chloroquine is thought to be slightlyless powerful and
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tends to be used first and in the milder cases, it has an

additional benefit that it is effective in both rheumatoid

disease andsystémiclupus erythematosus. The differentiation

Batuwaan thess disorders not always being easy 1in clinical

practice, (Halt, 1086). Antimalarials acts as lysosomal
stabilizers and interfere with DNA function, resulting in

depfessed protein srnthesis ﬁWillh?nl i?ﬁﬁ]| UHIUTUGU]HE Eﬂﬂ

be_given safely for many years in doses not exceeding4 mg/kg

lean body weight daily. Hydroxychloroquine also can be agiven

in doses lower than 6 mg / kg/day. Both antimalarial agents

have equal therapeutic and toxic effects at these doses.

(Mackenxie, 1983). It is strongly bound to melanin. and hence
its deposition in retina and skin (Hott, 1986) light exposure

accelerates ocular toxicity, and patients should be advised

to wear sunglasses when in bright sunlight, to minimize this

effect (Lightfoot 1985).

The early retinal lesion is probably reversible, but
later lesions are irreversible and may, in fact, be
progressive after stopping treatment (Marks, 1982).

Salicylate or other NSAID should be continued in full
dosage throughout the period of gold or antimalarial
administration (Lightfoot, 1985).

All drug therapy of R.A. is empiric. Most patients

requir combined-drug treatment, thus, antimalarial drugs and
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gold are often used together in patients with uncontrolled

inflammation, especially in those with erosions, (Lightfoot,

1085) .

Many rheumatologists now use penicillamine as the next

drug of choicein patients unresponsive to treatment with

aspirin, gold, and / or antimalarial agents. Some even prefer

penicillamine to gold{ but the toxicity is ofen serious, even

fatal, (Lightfoot, 19853).

D. penicillamine can give results similar to those of
gold. (Shoikawa, et al., 1977) and now that it is used in low
dosage has a similar incidence of side—effects (Hill, et al.,
1979).

As with all the second - line disease remitting drugs
some 2-3 months elapse before benefit is apparent (Holt,
1986). and it is usual to discontinue gold therapy, but to
continue the other drugs, during the period of penicillamine
treatment, because gold may neutralize penicillamine by
chelation, (Lighfoot, 1985). Antimalarial agents should not
be given in combination with D-penicillamine because they may
interfere with its adsorption. Acontrolled trial using both
drugs found, The combination inferior to either drug used
alone (Bunch, et al., 1984).

At present the therapeutic range has been some 125-750

mg of penicillamine daily. comparison of "low dose” 125-300
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mg day and “"high dose" 500-600 mg day suggest that lower

doses., although apparently less effective, can be ¢ontinued
for longer because of less side effects, and thus in long
term. They may be more effective, (Nisesila, et al., 1982, and
williams et al., 1983). Absorption after oral administration

is markedly reduced by food taken at the same time,

(Kukevetl, ¢ al., 1989), iron, and antacids also markedly
reduce absorption. Thus penicillamine should be given one
hour before, or one and a half hours after food, and since it
can be given as a single daily dose, at the opposite end of
the day to oral iron therapy, (Harkness an Blake, 1982),
Large dose of ascrobic acid are thought to inactivate
D.Penicillamine and should be avoided, (Mc Carty, et al.,
1685) .

The toxicities of gold and of penicillamine are similar
and have been linked to the presence of the HLA-DR3 antigen
(Lighfoot, 1985), Both drugs may cause rashes although it is
sometimes possible cautiously to reintroduce the drug once
the rash has gone. Both drugs may cause proteinuria or even
the nephrotic syndrome so reqular urinalysis must be
performed. AR potentially more serious side effect with these
two drugs is that of bone marrow depression, even aplasia.
Some advi@e;a white cell and platelet count before each gold
injection. Amonthly blood count  is mandatory  with

D-penicillamine (Corbett, 1986).
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Oral gold (Auranofin) :
Auranofin (Ridaura) is an oral form of gold 1indicated
only for proven rheumatoid arthritis (Katz, 1985) Systemic

absorption seems to be poor, most of the drug being excreted

in the faeces (Holt, 1986). it must be given daily and is

less strongly tissue bound. with relatively higher unbound

serum level {(Lorber, et al., 1983 b).

Auranofin is available as a 3 mg capsule taken twice
daily. There will be an option for reducing the dose by half
if intolerance is demonstrated. patients may be switched
safely from the parenteral to oral form after l-month overlap
of the two (Katz, 1985). Although gastrointestinal side
effect such as diarrhea are more frequent with the oral
preparation. cutaneous and renal toxicity 1is substantially
less, so that discontinuation of therapy due to adverse

reactions has generally been less frequent (Ruddy, 1985).

The clinical evaluation of auranofincontinues, but it is
probably less effective, but less toxic, than gold sodium
aurothiomalate (Ward, et al.,1983).

Lorder et al., (1979) showed an inhibition of Dboth
humoral and cell mediated immunity by both oral and
intramuscular gold.auranofin differes from sodium
aurothiomalate in several respects, including its ability to
inhibit lysosomal enzyme release and 1its lack of potent

sulphydryl reactivity (Dieppe, et al., 1985).
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No correlation between mean blood levels of gold and
clinical response has been noted, but the same absence of

correlation has been observed following parenterally
administered gold salts (Gottlieb, et al., 1974).

We rarely stop disease modifying drugs in a patient who
enters remission and shows no evidence of drug toxicity. The
patient should understand that a course of therapy may be of
indefinite duration (Shapiro, et al., 1985).

Ot her drugs with possible anti-rheumatoid activity
Levamisole:

This anti-helminthic agent augments non—-specific
inflammatory functions by increasing chemotaxis of
polymorphonuclear: leukocytes and monocytes and their
phagocyfic functions, (Snyderman and Pike, 1978) .

Levamisole has been shown to potentiate the immune
response by enhancing lymphoid cell function, (Fauci., 1985).
it appears to aid the maturation of T lymphocytes and
restores depressed T lymphocytesfunction. Thus some of its
effects are thymomimetic (Holt, 1986), patients treated %ith
levamisole generally do not manifest an increase in the
absolute numbers or percentages of Ilymphocytes. However,
reduced numbers of T lymphocytes are restored together with a

reduction in the percentage of null cells (non-T, non - B -
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cells) (Rosenthal, el al., 1976). Among its many demonstrated
actions is an anti-rheumatoideffect. Trials have suggested

that , levamisole has a beneficial effect similar to

penicillamine (Miller, et al., 1980 and Multicentic study

group, 1382).

The major constraint of its wuse clinically is the
incidence and severity of the toxic side effects. These
include gastrointestinal disturbances, fatigue, fever and
skin rash, However, the most severe and limiting toxic side
effect is granulocytopenia, which seeﬁs to be
disproportionally more frequent in patients with rheumatic
diseases. especially these who are HLA—BZ7— positive (Fauci,
1985). The frequency of side effects may be reduced by using
a single weekly dose of about 150 mg, (Dieppe, et al.., 1983).
Sulphasalazine :

Mc Conkey, et al., (1980) in an open study showed
sulphasalazine to be beneficial in rheumatoid arthritis. More
recently, pullar, et al., (1983}, in a double-blind
comparison with gold and placebe sho-wed both test drugs to
be beneficial, though nausea and vomiting proved a problem
with sulphasalazine. The possible mode of action of
sulphasalazine in alleviating rheumatoid arthritis is
speculetive, ligumsky, et al. {1978) showed an anti—in—
flammatory effect for sulphasalazine, and in particular that

it is a prostaglandin synthetase inhibitor.
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Thayer et al. (1976) and laursen (1978) demonstrated

that sulphasalazine also has an inhibitory effect on |,
lymphocytes.

Disadvantages of sulphasalazine include, reversible
azoo-spermia in males and occasional late—-onset macrocytic

anaemia responsive to folate supplementation.

gastrointestinal inkslapamnae ia tha main practical cideeffoct
and occurs more frequently in.R.A. than in ulcerative colitis
it is not always ameliorated by use of enteric-coated tablets
or by slow introduction of the drug. The usual maintenance
dose is 500 mg. q.d.s. (Dieppe, et al., 1983).

3) Cytotoxic therapy :

The aetiopathogenesis of Rheumatoid arthritis being
poorly understood, it is reasonable to try to reduce the
activity of both the immune and inflammatory systems, which
seem to be overactive., to this end cytotoxic therapy has been
used, (Holt, 1986).

Most immunosuppressive drugs are cytotoxic agents which
affect the immune system by interfering with proliferation or
differentiation of lymphocytes, (Dieppe, et al., 1985), of
the drugs presently used. azathiloprine, cyclophosphamide,
methotrexate, and chlorambucil. The initial aim was to see if
they would be steroid sparing and effective in patients

unresponsive to gold and penicillamine. With the correct dose
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schedule, c¢linical effect is more rapid than gold or
penicillamine - about 4-6 weeks, (Holt, 1986). Azathioprine
is used more frequently and 1is probably safer than
chlorambucil, cyclophasphamide and methotrexate (Corbett,
1985). Moens and Brocteur (1965) suggested that the
beneficial effect of azathioprine 1s due to an anti -~
inflammatory rather than an immunosuppressing action. it has
been wused 1in wvarious doses. The conservative schedule,
starting with 50 mg day (i.e. 0.75-1 mg / kgm -~ body weight)
and increasing to 100 mg after 1 month if necessary, and then
to 150 mg (Holt, 1986). Once started, azathioprine needs to
be continued apparently indefinitely. which is worrying (De
Silva and Hazleman, 1981), Azathicprine is an antimetabolite
affecting purine synthesis.hence, 1if allopurin@l is being
used e.g. as a gout prophylactic during lymphoma treatment,
the dose of azathioprine must be reduced (Holt, 1986). The
relative risk 1n rheumatic disease 1is unclear, though
leukaemia and reticulum cell sarcoma have been reported in
patients with R.A. and SLE who received azathioprine (Dieppe,
et al., 1985).

Shapiro et al. (1985) have had very favorable results
using oral methotrexate. Methotrexate interferes with folic
acid metabolism and thus DNA synthesis 1in cells, it is

therefore most effective where cellular division is most
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marked, e.g. in inflammatory states. Antimetabolites of this
nature are probably the least likely of the cytotoxic agents
to cause neoplasia, (Holt, 1986).

Vomiting, diarrhoea, stomatitis, alopecia, leukopenia
thrombocytopenia and marrow aplasia can all sccur and may be

reduced by administration of folinic acid, infertility 1is a
further problem. Ultra-violet treatment should be avoided 1in
patients on methotrexate because of risk of photosensitivity.
intermittent weekly administration is less toxic and less
likely to produce liver damage than daily regimes. Adult
'dosages range from 5 — 40 mg given as a single parenteral
dose, or orally as three divided doses separated by 12 hours.
each weekend, (Dieppe. et al., 1983).

Most trials suggest that cyclophosphamide 15 effective
in rheumatcid disease, (Currey, et al., 1973, and Townes et
al., 1976).-its main drawback is its toxicity which 1is wide
ranging. As with many cytotoxic agents, there is the
long—term anxiety concerning drug-induced malignant change.
Sustained effects on the bohe marrow have been demonstrated a
decade after treatment, (Thomas, et al., 1983), uroepithelial
toxicity, presenting as haemorrhagic cystitis, requires
immediate withdrawal since continuation may lead to Dbladder
fibrosis and carcinoma. Amencrrhoea and impaired ovarian
function are common and aimost all men develop azoospermia

which may be permanent. (Dieppe, et al., 1985},
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The various trials suggest that 150 mg / day 1s wusually
necessary to get benefit, (Holt, 1986).

The combination with prednisolone has been suggested to
reduce both the dose of prednisolone necessary and the
severity of acute side effects to cyclophosphamide. This type
of combination has led to severe viral infections especially
of the herpes zoster type (Holt, 19893).

4) Corticosteroids :
The corticosteroids are the most effective

anti-inflammatory drugs available, however they are the most
toxic in the long run because the adverse effects are often
worse than the disease that they are intended to treat. Their
routine use is not recommended in rheumatoid arthritis (Katz,
1985) although corticosteroids reduce inflammation, diminish
pain, and alleviate stiffness, they do not alter the course
of the disease (Ehrlich, 1982).

Corticosteroids may be used 1in severe disease whilst
waiting for gold or D-penicillamine to work. The difficulty
here is that of weaning the patient from the steroids once
the disease has been modified. A wuseful alternative could
prove to be methylprednisolene pulse therapy which so far
seems to be a reasonably safe and effective method of
inducing short-term improvement {forster, et al., 1982, and

williams, et al., (1982).
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Patients with documented seronegative rheumatoid
arthritis, may be considered good candidates for low dose

corticosteroids, even though drug modifying disease is not
presently in the treatment plan. because they are

seronegative and retain the potential for spontaneous
remission.

Patients who have inadequate control of their disease
despite a treatment program that includes The use of multiple
anti-inflammatory drugs, including salicylates in therapeutic
dosage, NSAD, and drug modifying disease, remain functionally
inadequately controlled. Here, Low—dose corticostericid
therapy in a patient at low risk for such therapy may give
the "treatment edge" that allows this patient to remain
functional, (shapiro, et al., 1985).

The equivalent dose of S mg of prednisone is usually
tolerated well and provides sufficient relief. The dose of
the drugs should always be kept at a minimum and constant
attempts at withdrawal are recommended, However, there are
those few patients who can not be withdrawn from even 1
milligram of prednisone (Katz, 1985}, No dose of
corticosteroid is safe, even 5 mg prednisone daily can produce
osteopenia (lightfoot, 1985). Because the half 1life of
prednisone is only eight hours. The suppressive effect on the

hypothalamic-pituitary axis is minimized and the small dose
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given may be additive to the patient's endogenous

corticostercid secretion. treatment  with cortico-tropin

{ACTH) , and fluorinated corticostercids, such as

dexamethasone or triamcinolone, are to be avoided because
they have long biclogic half lives and are likely to suppress

the patient's endogenous corticosteroid output (Lightfoot,

1985) .
Local injection of Corticoéteroid H

Injection of corticosteroid into a joint 1is neither
specific treatment nor acure for joint inflammation
(Hollander, 1985). Local corticosteroids may suppress
rheumatoid synovium for weeks to months (Katz, 1985) .
Aspiration of a joint and instillation of corticosterocids are
most useful when only a few joints are involved,
particularly when these Jjoints are interfering with the
overall progress of the patient (Rudy, 1985). Patients
undergoing Jjoint aspiration should be cautioned about
excessive use of the Jjoint 24 to 48 hour following the
procedure. postinjection infections are rare (Katz, 1985).
injection of an area of nerve entrapement may
eliminate symptoms for a sufficiently long time as to permit
slower acting agents to control the synovitis, thereby
eliminating the need for surgical release, (Ruddy, 1985).

Age 1s no contraindication to this form of therapy.
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other than the psychological shock to which such patients may
be prone, {(Holt, 1986).

Reinjection is done as rarely as possible. The projected
result of repeated injections is the production of cartilage
destruction and secondary ostecarthrosis. However, if spaced

injections 1.e, greater than six weeks, are used, This
probably does not ocur, (Mc Carty and Hogan, 1964) .
Intraarticular corticosteroid has two distinct sites of
action—synovial membrane and cartilage. The first is
preferred site and is in a sense protected by its blood
supply which will remove corticosteroid. The chondrocytes
will however, remain exposed to relatively high concentration
of corticosteroid for a long time, (Holt, 1986). All attempts
to treat synovitis by local therapy may be flawed since the
evidence suggests that the perpetuating influence comes from
blood borne cells, particularly lymphocytes (Paulus, et al.,
1977) .

A much more c¢ommon,., less serious sequel of Jjoint
injection has been postinjection flare. Mc Carty and Hogan
(1964} demonstrated that this reaction is c¢rystal induced
synovitis before the anti—-inflammatory effect of the injected
crystalline steroid suspension takes over. Local application
of ice packs often shorten or even abot this painful reaction
fluid should be aspirated and cultured if this reaction

persists for more than 24 hours (Hollander, 1985).
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I1I. SURGERY :
An integral part of the management of many patients with

rheumatoid arthritis involves orthopedic or plastic surgery

(Hall, 1975). Surgical intervention is considered in
conjunction with a comprehensive program, most Jjoints are

amenable to surgical correction (Katz. 1985).

The indications for surgery in rheumatoid disease are
those of intclerable pain and of loss of function which can
not be treated medically (Corbett, 1985).

Since the essential pathology of arthritis is synovitis,
synovectomy carried out early in the disease. will prevent
progressive joint destruction (Mowat, 1978), but the benefits
of synovectomy are open to gquestion because synovium regrows
within 1 to 2 year post—operatively, However. excision of
synovial cysts of tenosynovium is often justified {Kat=,
1985).

Total and partial joint replacements have become the
keystone of modern joint surgery. The hips, Knees, and small
joints of the handsare replaced most commonly

Arthrodesis is usually reserved for faited

arthroplasties or for certain painful unstable joints not

amenable to or as alternative to arthroplasty e.g. fusion
of the first carpometacarpal Joint or ankle (Triple
arthrodesis)

(Katz, 1985).



g0

Anterior atlanto-axial subluxation does not reguire

surgical interference until neurologic symptoms are present

(Smith, et al., 1972). Fortunately, most patients which

cervical spine involvement require only a esawvisal eollar,
(Dick and Goodacre, 1085).

Caution must be used in performing surgery on a patient
with any of the following problems, a recessed mandible,
subluxed or fused cervical spine, or poor ventilation because

of rheumatoid lung disease, or restricted chest excursion

(Katz, 1985).
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Dapsone
History :
Dapsone is a sulfone (4,4-diaminodiphenyl-sulfone).

Débsone was foundiri1937 to be 30 times more active and only
15 times as toxic as sulfanilamide when used in streptococcal
infections in mice, in 1940s sulfones were found to be
effective in suppressing experimental infections with the
tuberclie bacillus and for rat leprosy, (Mandel and Sande,
1985). but it was not wuntil 1950 that two portuguese
physicians, Esteves and Brandau, found this agent effective
for dermatitis herpetiformis since that time dapsone has been
found to be the drug of choice for both dermatitis
herpetiformis and leprosy (Maddin, 1985). Most recently it
has been recognized as an effective agent in the treatment of
erythema elevatum ditinum (Katz, et al., 1977) as well as the
bullous eruptions of S.L.E. (Hal, et al., 1982) it also has
some action against malaria and other parasites (Champion, et
al., 1986).

The.mechanism of action of the dapsone :

Dapsone is bacteriostatic, but not bactericidal. The
mechanism of action of the dapsone is probably similar to
that of the sulfonamides since both possess approximately the
same range of antibacterial activity and both are antagonized

by para - aminobezoic acid (Mandell and sande, 1985).
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The mechanism whereby dapsone is effective in dermatitis
herpetiformis and erythema elevatum diutinum and the bullous
skin lesions of S.L.E. are unclear at present. The common
denominator of dermatitis herpetiformis and erythema elevatum

diutinum is the infiltration of the lesions with neutrophils
(Katz, et al., 1977). This has led investigators to put

forth a number of hypothesis for mechanisms of effect,
including blocking of complement deposition, which removes
the chemotactic stimulus to neutrophils (Fauci, 1985).
Absorption, Distribution and Excretion :

Dapscone is available for oral administration and is
slowlyw and nearly completely absorbed from the
gastrointestinal tract. Peak coﬁcentrations of dapsone are
reached in plasma 1 to 3 hours after oral administration, and
its half-life ranges from 10 to 50 hours, with a mean of 28
hours, (Mandell and Sande, 1980). Twenty'—four hours after
an oral dose of 100 mg, plasma concentrations range from 0.4
to 1;2 ug per ml. (Shepard, et al., 1976) about 70% of the
drug is bound to plasma protein. The sulfones are distributed
throughout the total body water and are present in all
tissues. They tend to be retained in sjkin, muscle, liver and
Kidney, with traces of The drug present in these organs up to
3 weeks following cessation of administration. Dapsone is
acetylated in the liver. and about 70 to 80 percent of a dose

is excreted in the urine (Fauci, 1985),
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Untoward Effects :
Side effects with the usual doses are rare (Moschella,
108%) . The most common untoward effect is hemolysis of

varying degree. This develops in almost every individual

treated with 200 to 300 mg. of dapgene per day. Doses of 100

mg. orless in normal healthy persons and 50 mg. orless in

healthy  individuals with a glucose —6- phosphate
dehydragansas deficiency do not cause hemolysis (De Gown,
A707)« Methemoglobinemia is &180 common and 18 paApsnsible

for the bluish lips etc., so common in patients on this druj

{(Champion, et al., 1986).

Other side effects include anorexia, nausea, and
Vomiting Rarely, headache, nervousness, insomnia and
reversible peripheral neuropathy (Fauci, 1985) drug fever,
hematuria, pruritus, psychosis, and avariety of skin rashes
have been reported (Rapoport and Guss, 1972).

The development of the diaminodiphenyl sulfone syndrome,
a hypersensitivity reaction (pseudoinfectious mononucleosis

syndrome), fortunately is rare (Maddin, 1985) .

Dosage :

The recommended dosage schedule for dapsone, initiate
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alfhough effecfive, dapsone is not as useful as chloroquine.

Kelly and Griffiths (1981) have also confirmed the

efficacy of dapsone. but found much graatey  falls  1in

haemoglobin. Grindulis and Mc Conkey (1982) found that

nacmoglopin level fall by one 0PI I8 bhe first six week but
thereafter tended to rise, probably as disease activity

lessened, so they concluded that significant anaemia is
probably not a common serious side effect providing that
patients start with areasonable haemoglobin level and
providing they have normal glucose -6— phosphate
dehydrogenase (G6PD) level, and so in patients genetically
dificient in G6PD. The risk of profound anaemia is very
great, this deficiency is mainly encountered in peoples of
Mediterranean and chinese origin.

All studies agree that a mild haemolytic anaemia and
agranulocytosis can occur. The usual dose would be 100 mg per

day (Holt, 1986).



PATIENTS AND METHODS

Pationts!

83 DALIENUI SUTTErIng from rhematold artnritls were

selected from the outpatient c¢linic of the Rheumatology and

Eehabilitation Department at Benha Univer=sity Hospitals. Thevy
were 8 males and 37 females with age ranging from 322 to BO
years (mean age 46.13 + 7. 855 years old).

The =selected patients fulfilled the American Rheumatism

Azsociation criteria for detinite or classical rheumatoid
arthritie CRopes et al., 1953D. An assessment of disease
activity corresponding to functional ola=z=s T, Il or III

CSteinbrocker et al., 1949Q).

Cases of Rieter’s disease, gout, colitic arthropathy,
ankylosing spendylitis and probable cazes were ewxcluded.
Patients were also excluded, if there was a history or
presence of one of the following conditions:
* Hepatic or renal disease, cardiac failure, known or
suspected peptic ulcer, diabetes mellitus, blood diseases,
moderates and severe anaemia, known or suspected pregnancy and

patients in whom acetyl salicvlic acid or other prostaglandin

synthetase inhibitors are known to precipitate an attack aof



asthma or urticaria.

* Gold, penicillamine or other suppressive agents were not
administered for at least 3 months betore the start of the
Study. Patients on corticosteraids were admitted. The dose of
corticosteroid or any orally administer=ad nonsteroidal

anti-inflammatory drugs had to be constant during the last

month before entry into the trial.

Diagnostic Criteria For Rheumaloid Arthritis:

I. American Rheumatism Association Criteria (Ropes et al.,
198Q0:

1. Morning stiffness,.

2. Pain on motion or tenderness in at least one joint.

2. Swelling of one joint, representing soft tissue thicken-—
ing or fluid.

4, Swelling of at least one other jaint (soft tissue or

tf'luidd) with an interval free of symptoms no-longer than 3

months.

a

Symmetrical joint swelling (Simultaneocus involvement of
the same joint, right and left).

6. Subecutanecus nodules over bony prominences, extensor
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i1.

surfaces or near joints.
X—ray changes typical of rheumatoid arthritis Cwhich mugt
include at least bony decalcification localized to or

greatest around the involved joint and not Just,

degenerative changes) - degenerative changes do not
exclude rheumatoid arthritis,
Positive test for rheumatoid factor in serum.

Synovial fluid, a poor mucin clot formation on adding

gsynovial fluid to dilute acetic acid.

Characteristic histological changez in synovial membrane

with three or more of the following:

- Marked wvillous hypértrophy.

— Proliferation of superficial synovial cells often with
palisading.

- Marked infiltration of chronic inflammatory cells
CLymphocytes or plasma celle) with tendency to form
lyvmphoid nodules.

- Deposition of compact fibrin either on surface or
interstitially.

- Focl of cell necrosis.

Characteristic histological changes in rheumatoid nodules

showing granulomatous foci with central zones of cell
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ngerosis, surrounded by proliferated fixed cellsy and

Peripheral fibrosis and chronic inflammatory cell’
infiltration, predominantly perivascular.

For three difterent degree (categoriez) of certainty of

diagnosis, different numbers of criteria must be met:

¥ Classic rheumatoid arthritis: 7 criteria needed.
¥ Definite rheumatoid arthritis: 5 criteria needed.

¥ Probable rheumatoid arthritis: 2 criteria needed. to

meet criteria 1 to S, zymptoms or signs must be present for

at least ¢ix weeks.

Exclusions:
The typical rash of disseminated lupuz ervthematosus.
High concentration of lupus ervthematosus cells.
Histologic evidence of periarteritisc nodosa.

Weakness of neck, trunk, and pharyngeal muscles or
persistent muscle swelling or dermatomyositis.
Definite scleroderma.
Clinical picture characteristic of rheumatic fever.
Clinical picture characteristic of gouty arthritis.
Tophi .

Clinical plicture characterizstic of acute infectious
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11,

12.

12,

14.

15,

16.

18,

13,

20.
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arthritis.

Tubercle bacilli in the joints or histologic evidence of

Joint tuberculosis.

Clinical picture characteristic of Reiter’s syndrome.
Clinical picture characteristic of shoul der hand

syndr ome.

Clinical picture characteristic of hypertrophic pulmonary

ostecarthropathy.

Clinical picture characteristic of neurcarthropathy.

Homogentisic acid in the wurine detectable grossly with

alkalinization.

Histologic evidence of sarcoid or positive kveim test.
Multiple myeloma as evidenced by marked increaze in

plazsma cells in the bone marrow, or Bence-Jones protern

in the urine.

Characteristic skin lesionz of erviLhema nodogsum,

in

0
i
-
-
tn

Leukemia or lymphoma with characteristic

peripheral blood, bone marrow or tissues.

Agammagl obul inemia.

The weakness of this criteria is in application te the

"praobable® c¢lass of diagnosis, when only 2 criteria are

necessary, the firmness of the diagnosis varies considerably,
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depending on which 2 are picked, for instance, a patient with
morning stiffnese and a =single painful szwollen jeint would
meet criteria for “probable” rheumatoid arthritis CHarris,

19885D .

Ii. The 1987 Revised American Rheunalism Association Criteria
for Rheumatoid Arthritis (Arnett et al., 19833:

1. Morning stiffness: in and around joints at least 1 haur.

&

Soft tiszue joint swelling observed by physician at least
3714 joint groups. (Rtor Lt.: MCF, PIP, Wwrist, Elbow, Knee
Ankle, MIPD.
3. Soft tissue joint swelling in é hand joint. C(MCP, PIP. ar

Wrist>.
4. Symmetrical swelling of one joint aresa: in 2 above.
5. Rehumatoid nodules.
8. FRheumatoid factor by method pozitive in < 5% normal

popul ation.
7. Radiograph changes on wrist “hands: erocions or
Juxta-articular osteoporosis.

RA = 47 criteris,
In brief, in the new version there is only one degrees of

diaghostic certainty of Rheumatoid arthritis, requiring four
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Lhe =avan liatad eriteria.

Drawbacks of The MNew driteria:

The development of an altsrnative formulations may be a

source of confusion.

2. The patient studied to formulate thege criteria were
current attenders with established disease Lmezan duration
7.7 vyears) where diagnostic ecriteria are of greatest
utility in early disease. Thus the sensitivity of tLhese
criteria at diagnosis remains unknown.

3. There are no exclusions, az with the original criteria.

4. The exclusion of the shoulder {from the L[ist of involved
Joints might be a surprise to many, as shoul der
involvement is not a rare event in R. A,

Methods:

All patients were subjected to Lhe follaowing:

I. 4 Full History of the present illness was taken from

@ach patient, starting by filling a proforma that [ncluded:
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A) Personal Historvy:

Name Age Sew
Address occupation.
Marital status Special Habits.

BY Complaint:
Taken in the patient’s own words.

C3 Present History:

- Date of onset.

- Mode of onset, acute, rapid nzidious
- Duration and course of Lhe disease.
- Sequence of joints invol vement .

— Pattern and symmetry of the joints involved.

»* Morning stiffness Puration
* Pain: - Type - severity — Yiming
- Localigation-— What increased and what
decreased.

*® Swelling.

x* Functional capacity of Lhe patient according to
steinbrocker grading (Steinbrocker et al., 1949,

* Presence or absence of Raynaud’s phenomenon.

* Dryness of eves.

Dryness of mouth.
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% Chest symptonms.

#*¥ Gastrointestinal sysmptoms.
¥ Cardiovascular symptoms.

* Neurological symptoms.

% Urinary symptoms.

* Menstruation troubles.
D3 Past History of disease.
ED Family History: of similar conditions in the family.
FJ) Previous Therapy:

»* Medical

Kind Dose Duration Er

)

ctive-— Side
Nness et tfects

i

2% Physical Therapy.
Response.

*® Surgical procedures
Response.

% Local injections.

Response.
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I?! General Examination :

- general appearance.

- weight - height.
- Temperature - pulse - Blond preséure.
- Examination of eyes and mouth. ffor evidence

Conjunctivitis, irritis or mouth ulcerations.

ot

- Examination of the <kin feor subcut aneous =wel lings,

Csubcutaneous nodules or subcutanecus Tophi) and for skin

legions suggestive of collagen diseazes,

- Examination of lymph glands,
— Chest examination.
— Cardiovascular examination.

- Abdominal examination.

= MNeurocleogical examination including motor power, sensations,

superficial reflexes and deep retflexes.

ITI Locomotor system examination @

~ Hand examination :

¥ YVascular lesions.
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b 3

Nail Sf
¥ Diatal inter - phalangeal joints.
* Proximalinter~Phalangeal Joinnﬁ,
¥ Mebs -~ Carpophalangeal joints.
¥ Grip strength.

Wrist joints.

Elbow joints.

Thoulder joints,

Acromio ~ clavicular joints,
Sterno - Claviculay joints,
Temporo - mandibular joints.

- Cervical spine.

Doreal spine.

Lumbar =pine.

Sacra - iliac joints.

Hip joints.

Frnee joints.

Ankle joints,

Foot examination.
* vascular lesionsz.
»* Mails.

¥ proximal inter - phalangeal joints.
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¥ Metatarso - phalangeal joints.
* Mid-tarsal joints.
* Subtaloid joints,

- Examination of posture and gait.

Each of the above joints will be examined according Lo

the following:

C12 inspection
- The overlying skin.
- Musecle wasting.
— Deformity.
— Swelling.
— Heberden’s nodes are locked for over the distal

-~

interphalangeal jolnts.

(23 Palpation
-~ Temperature:
- Tenderness to pressure or passive movement.
- SBwelling: syﬁovial and bony swelling were detected hy
careful palpaion and whenever accessible e.g: Th knee

effuszion was detected by crocs tluctuation,
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ballotment of the patella or lateral displacement and

ballooning.

- Palpation of the bony Components of’ the joints.

C3) movements :

— Both active and passive movements are tested.

-~ Measurement of 'he range of motion of each jointis

carried out in Conjunction with obzservationz regarding;

— abnormal movements Cinstabilityd.
- pain on movement.,
- Crepitus.

— protective muscle spasm.

The hitory included special attention to:

1. Duration of morning stiffnesz in minutes (McCarty,

19790,
2. Onset of fatigue in atternoon orevening in

CMccarty, 1Q79).

hours

3. The functional capacity of the patient which was graded

into four grades according to Steinbrocker et a. C1949),
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Grade I: The patient can pertorm all normal activities.

Grade ITI: Normal activities, but performed with handicap
of pain or limited joint motion.

Grade 1II: Limited activities of daily living or oCcupat -
ional activities.

Grade IV: Patient is contfined to wheel chair or bedridden.

Local joint examination included special attention to:

1. Counting the number of the limb joint Ctaking the
hands and feet as single units) that were painful when Pt
through the maximum possible active range.

2. Counting the number of swollen joints (Buchannan and
Tugwell, 1938%).

3. Tenderness: was elicited by firm manual pressure on
the joint margin or by passive movement and the Ritchie

Articular Index (19882 was scored according.

To the grades: O = patient has no tenderness, 1 = patient
complains of pain, & = patient complains of pain and winces,
3 = patient complaing of pain, winces and withdraws the 1imb.

Tenderness of the cervical spine, hip  joints and
talocalcaneal and midtarsal Jjoints is elicited by pasgive

movement . Some  joints  are treated as Single units:
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Tempor omandi bular, sternoclavicular, acromioclavicular, and
metacarpophalangeal . metatarsaphal angeal and proximal
interphalangeal joints of the hands. The total =sum of the

Fitchie articular index is 7&8.

The intracbserver error with the Ritchie index when
perfﬂrmed within 30 minutes is highly acceptable O(mean
differences between 1 and & unitse), The interobserveaer error
i high, and it has been calculated that difrerence= less
than 20 between two observers in an individual patient can
not be interpreted as significant. This finding once again
emphasizes the need for a single observer o make tLhe
measurement in a clinical therapeutic trial (Ritchie et al..,
1955).

4. Joint circumfefence oft the proximal interphalangeal
joints was accurately measzured by the s=pring gauge CRBoardman
and Hart, 1967).

5. Grip strength measurement:

Using a modified sphygmomanometer cuf'f inflated up to 20
mmHg (MeCarty, 19790, The patient ig asked to sgueeze the
cuff as hard as possible, keeping the arm unsupported, and
theheight . of the mercury column is ohbserved,ihe highest of

three readings for =ach hand is recorded.
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11, Laboratory Investigations:

1. Uriﬁe analysis for protein and sugar.

2. Blood picture including, Haemoglobin percentage, Red
cell count, and white cell count both total and differential
CDacie and lLewis, 19750,

3. Platelet count.

4, FErythrocyte sedimentation rate by Westergren, 1926
method.

5. C-reactive Protein (CEP).

By =zingle radial ifimmuncodiffusion (Mancini et al.. 19695
using L C-partigen of Behring institute. Fill wells 1 to 3
with 20 ul each of the standard dilutions 1:1. 1:2 and 1:4 (3
different concentrations) then put the samplez (each &0 ULD
in wells 4 to 12, measure the precipitation rings after 2-3
days. Using linear graph paper. Plot the squares of the
diameters of the precipitate rings obtained with the standard
dilutions as a function of the concentration. The graph thus
obtained will normally be a straight line from which the
concentration of CRP in the samples examined can be read off
directly.

6. Measurement of serum rheumatoid factor by latex—slide

agglutination and testing of dilution series (Watson, 19685).
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In =screening test: mwarked agglutination indicated the
presence of rheumatoid factor CRF); cerum samples not
reacting with latex—RF reagent did not containlany rheumatold
factors, or had concentrations lezs than 20 fU-wml. for <emi -

quanbdtabiys debermination: a  dilution series of  the
patient’'s serum with O.4% saline =solution was prepared and
tested with the latex. RF reagoent when agglutination took
place in the serum dilutions of 1 + %, 1 + 10, 1 + 20, 1 + 30
1 + 40, it indicated +that the RF was present in a
concentration of about 20 1U-mL, 40 TUml, 8O 1 ml, 120

IUsml, and 160 IU ml respectively.

7. Liver function test:
I, Determination of Aninotronsferases Cllietz. 19703
Aspartate aminotranzferasge CARTD ancd alanine

aminotransrerase CALT).

Principle:

- Oxoglutarate + L. aspartate AL L. glutamate <+

g

Oxal acetate.
; Al
- Oxoglutarate + L. alanine -~ L-glutamate + Pyruvate.
—

The amount of oxalacetate or pyruvate produced has been

estimated by forming =, 4-dinitrophenylhydrazone. The colour
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of which in alkaline solution is red

II. Determination of Alkaline Fhosphatase in Serun (King
and Armstrong method, 18340,

The substrate disodium phenyl phosphate is hydrelyvzed hy

N DhOSONALATE mnzyme Wibho L100ration of phonal

formation of sodium phosphate at eoptimum pH CpH 10} for 19
minutes. The amount of phenol liberated by hydrolysis forms a
blue colour with folin and Ciocaltau’s phenol reagent
Cwhich also precipitates proteins) in presence of s=odium
carbonate 25%, which can be estimated colorimetrically.

N. B. The K. A. unit  ig  converted to IUsLiter by

—

multiplying the result by 7. 09,

8. Renal Function Test:
I. Determination of Serws Creatinine C(Brod and Sirota,
194820
The method depends on the production of a red colour
with an alkaline picrate zolution CJatte reactiond.

Serum creatinine (U mol. /L) = =ZZ2==8o=r 2020 X =200
FReading of standard
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Hjpwresrmingtionof Blood Urec:

The urease method wusing the RBerthelol reasction

CMartineck, 1984D).

Principle: The amonia formed from urease action reacts

with phenol in the presence of hypochlarite to form an
indophenol which with alkali gives a blus coloured compound.
Mitroprusside acts as a cataly=st, increasing the rate or
reaction, the intenzity of the ecoclour obtained and its

reproducibility.

. Reading of unknown
Blood Urea (mmol sl = —————- g et d LIl

Feading of standard

Drug Administration:

»* Medications were given in 2 randomised double blind
manner for 6 months duration patients were randomly allocated
dapsone or placebo and stratified t'or age, sex and
corticosterold consumption.

* 22 patients receilived dapzone and 21 placebo. They were
suppiied in coded, unidentifiahle tablets for oral
administration.

»* Dapsone was administered in a doze of 50 mg 7 day for a

week and 100 mg daily there after.



115

% Placebo was administered as tablets, identical t.o

dapsone tablet=s.
x* Any concomi tant. therapy, especially.
Anti-inflammatory analgesics was noled during the trial,
and sPecial instruction for Patiemts to maintain their

pretrial dose of anti-inflammatory analgesics.

# Patients were instructed to report immediately to the
hospital in cases of exacerbation of symptoms, unloward side
ef fects or even low tolerahility, otherwise flow up weekly
during the first month, and monthly during the next 1ive

months.

Follow-up Consultation:
¥ Date of consultation.
* Main Complaint.
3 Weight Temp. Pulse B.F.

¥ Clinical assess=ment.

FParameter Result.

1. Duration of morning =stiffness

2. Joint count assessment.
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- Number of painful joints
- Number of swollen. joints
~ Joint tenderness CA.ID

3. Circumference of PIP. joints.

4. Grip strength rRL.
Lt.
B. General overall condition of patient.

General overall condition of patient:

good = 1, Tatisfactory = 2, Poor = 3
* Other concommitant medication:
Drug Do=age Eeagon for administration
Laboratory assessment:
o ma dat.
Parameter Resul ts Mormal bate
range tLaken
»* HB
* R.B.Cs.
* W.B.C.

differntial
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Neutrophil
Lymphocytle

Basophil

Easindphil

Monocyte

SR

Reactive protein

* Rheum, factor

Liver Function

SGPT (ALT)

- SEOT. (AST)

Alkaline phosphatase CALPD

Renal function

Blood urea.
Serum
creatinine

Urine analvysis

* Side effects of treatment:

It present state severity. mild, moderate or

List side efjfects

Deverae,
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¥ Withdrawal trom study:

.

Withonrom fpom tpiale DAte - Feazon ........

Patients were requesied to present for follow up visits

on the zame time of the day.
Evaluation was done by the physician who is unaware

which tyvpe of drug regimen Lhe patient was receiving in order

to avolid anticipation of results, after ® months clinical and

laboratory study evaluations were adopted.

Statistical Analysis:

The staltistics of this work was done on the  IBM personal
Computur. using the microstate statistical programme

(Ecosoft - Inc. 1983)
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RESULTS

43 rheumatoid arthritic patients were carefully selected

according to ARA criteria. They had classical or definite

E. Al They were & males and 27 females. tTheir age ranged trom

- o ~ : - e T AR - FOERIR .. ~ o
32 to 60 years old with a mean wvalue of 1q|;§ i il?ﬁ )ﬁﬂlJ.

The duration of the disease ranged from 2 to 12 years, with a
mean value of 5046 + 2.36 vears.

Figure 1 shows the distribution of rheumatoid caces
according to sex.

Figure 2 shows the incidence of rheumatoid arthritis!
according te  the —age : ; 't had been observed that the
majority of patients had their onset in the 4th and Sth
decades of age as (79.1% had their onset in these two
decades. On the other hand the onset was lecs frequent in
the 3rd and B6th decades as incidence was 11.6% and @, 9%
respectivel y.

The earliest age of onset in the present work was 29
years, while the eldest was %4 vears.

Table (2) shows the distribution of the affected Joints.

It was noticed that the hand and wrist Joints were more

frequently involved than the other Jjoints. As the frequency
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of involvement was 93% hand, 88% wrist joints. While the
cervical, temperomandibular  and hip joints:  were less
frequently involved as the frequency of involvement was 9%,

12% and 12%, respectively.

Table (1) summarises patient characterictics at  the

start of the trial. There was no zigniticant difrference of
demographic data between the two groups and also there was no
gignificant difference of the clinical and laboratory
variables measured between the twon groups (Tables 13, 14, 15,

16, 17).

Withdrawals and Drop-outs:

During the ©G-month study period 3 patients wesl &
withdrawn, 2 from the dapsone group and 1 from the placebo
group.

In the dapsone graoup one patient. was withdrawn because
of side effects. He felt general unwell, he developed a
characteristic pallor, haemoglobin concentration felt by 2
gm-100 ml. and he stoped dapsone arfter 2 weeks frmm the start
of the trial, and the other patient dropped out owing to
treatment inefficacy, after 2 months from the trial.

In the placebo group, one patient was dropped  out
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hecause of treatment ipefticacy after 2 months from the

trial.

Resulls of Dapsone Therapy on The Ulinical Bala:

Table (33 shows the effects of dapsone therapy. On
certain clinical parameters; in rheumatoid arthritis, with
significant decrease in the durztion of the morning Stifrfness
from an average mean of B8.25 + 26,97 min. for every patient
before medication to 28.9 + .75 min., following dapzsone
administration.

Dapsone produced a decrea=e in the number ot palntal
Joints from an average mean of 11.5 + 1.88 joints before
treatment to 4.5 + 1.24 joints at the end of dapzone therapy.
Also dapsone produced a decrease in the number of swollen

~ =

Joints. From a mean of G.75 + 1.82 joints, before medication
te a mean of 2.3 + 1.13 joints after Dapsone therapy.
Similarly joint tenderneszs was significantly decreased as
measured by Ritchie articular index tfrom the mean value of
32.95 + 3.98 before treatment. To a mean value of 11X 8% +

2.07 following dapsone therapy (Fig., 3.

Dapsene produced a non significant increase in the grip
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strength from an average mean of 59 + 13, 23 mmHg  for 2ach
patient before medication to an average mean of 04,20 * 11.%
mmHﬂ. at the end of the daPsone therapy.
T
Dapsone produced A zsignificant reduction in the
cireumference of proximal interphalangeal joints Ctotal of 10
o]

joints), from the average mean of SV8.8 + 11.21 mm. for =ach

6}

patient before therapy to the average mean of S9BZ.8 + 12 6t

mm. following dapsone therapy.

Laboratofies Studies in Rhemmmatoid Arthritis Before and After

Dapsone Therapy:

Table (42> illustrates the effectz of Dapeone Lherapy on

Haemoglobin concentration, total white cell coumnt, and
differential white cell count. JIn thiz group Hasmoglobin
concentration was significant dJdecrease from 11.14 + Q.86

gm-100 ml before therapy to 10.29 + 0.68 gm 100 ml following
Dapsone treatment.

The white cell count showed inzsignificant changes as it
was insignificantly increased from 8720 + 1486 cell. ml bhetore
to 6965 + 1467 cells/ml after dapzone bLreatment. On the other
hand the changes induced by dapsone Ltreatment on the

differential white cell count was insignificant as neutrophil
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paraantaga  changad feom 607 & T EU 1o BOE o+ AU,

%

lymphocytes percentage from 234.3 + B.24 to 34.6 + S.49Q

Ecinophil changed from 2.4 + 0,82 to 2.4 + o.94, RBasophil

changed from 0.08 + 0.22 to 0.15 + 0. F7 and also monocytes

changed from 3.05 + 1.000 to 3,15 + 1,080 follbwing dapzone

therapy.

Table (5) illustrates the ettects of [Dapsone treatment
on  Erythrocyte éedimehtatiéh Rate CE.Z.E.D, C-Reactive
protein CCRF} and FRheumatoid factor concentration CLatey
Titred. In this group the mean wvalue of sedimentation rate
using westergren method was signiticantly decreazsed from
49. 25 + 6.40 mmshr betore medication to &5.7 + S 64 mm-shr
following dapsone therapy, and alsno, the mean valus  of
C-reactive protein C(CRP) using immunodiflusion melhod  was
significantly decreacsed from 5. 11t + 1.01 eyl before
treatment to 2.98 + 0.6B4 mg-dl arfter Dapsone treatment. On
the other hand Rheumatoid tactor concentration determined hy
semi-quantitative method using the latex-RF reagent and
dilution series of the patient’s serum showed insigniticant
changes from 104 + S57.16 IUs/ml hefore to 100 + 49.42 IUs/ml
after Dapsone administration.

Table €6) [Fig. 4) shows the effects of Dapsone therapy
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on alanine aminoiranstferase “ALT"Y. Aspartate aminotransferase

CAST) and alkaline Phosphatase CALPY. The mean value of
alanine aminotransferase (ALT) was inzignificantly increased
from 9.15 + 2.54 UsL before, to 8.35 + 1.893 U/L after Dapsone
Lherapy. Az regard aspartate aminotransferase CAST) its
value was insignitficantly increased from 10.05 + 1.88 U/L to
10.35 + 1.81 UsL following dapsone therapy. Moreover the

serum alkaline phosphatase (ALPY showed insignificant changes

as it increased from $5.9 + 132.49 I.U. L. before to 56.8 +

12.56 IUAL after dapsone administration.
Table (7)) illustrate the effects of dapsone treatment on
serum creatinine and blood urea. The mean value of serum

creatinine was insignificantly increased from B4.5 + 10.61
ummol L before Lo 86.05 + 9.21 ummol /L after dapsone therapy.
Similarly blood urea was insignificantly changed from 4.6 +
0.70 mmol-sL. bkefore to 4.74 + 0,54 mmol-sl after dapsone

administration.

Results of Placebo Therapy on the Clinical Data:

Table €8) illustrates the effects of placebo therapy on

certain clinical parameters in rheumatoid arthritis patients.



125

With non significant decrecBS€in the duration of the morning
stiffness from an average mean of HO.75 + 26.322 min. before

medication to an average mean of 64,28 + 23.98 min. at'ter
placebo treatment.

Placebo produced a non significant daereace 1n tha
number of painful joints from an average mean of 10,78 + 2.14
joints before treatment to 10.25 + 1.33 joints atfter placebo
therapy. Also placebo produced a non significant decrease in
the number of swollen joints from an average mean of 86.45 +
1.6 joints for every patient before medication to an average
mean of 5.45 + 1.52 joints at the end of placeba therapy, on
the other hand joint tenderness as measured by Ritchie
articular index was nonsignificant decreased from a mean
value of 31.35 + 3.852 before treatment to 30.35 + 2,47 after
placebo treatment (Fig., 9.

Also placebo produced no change in the mean value of
grip strength as the mean value of grip strength for every
patien{ before and after placebo was 50 mmHg.

Placebo produced a non significant decrease in  the
circumference of proximal interphalangeal joints CTotal of 10
joints) from the average mean of B82.4 + 11.2 mm. for every

patient before therapy to an average mean of 381.9%5 + 9.41 mm
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following placebo therapy.

Laboratories Studies in Rheumataid Arthritis Betore and Arter

Placebo Therapy:

Table (9 shews the effects of placebo therapy on

Haemoglobin concentration, total and differential white cell
count in rheumatoid arthritis patients.

The mean value of haemogl obin concentration wAas
insignificantly changed from 11.01 + 0.80 gm/Mtmlibefore
therapy to 11.06 + 0.77 gnuﬂﬁgﬂfollowihg placebo therapy.

The white cell count sh?Qed also insignificant changes.
As i1t was insignificantly changed from 62320 + 1.082 cell.ml.
to B250 + 0.907 cell ml after placebo therapy. Moreover the
changes induced by placebo therapy on the differential white
cel]l count was also insigniticant. Az neutrophil percentage
changed from S58.95 + 5.18 before therapy to 9S9.895 + 4.31

after placebo treatment, lymphocytes changed from 26,09

i+

5.26 to 35.5 + 3.94. Eosinophil changed from 1.8% + O0.688 to
2.1 + 0.64, BRasophil changed from 0.1 + 0.20 to 0.3 + 0.47,
and there was no change in the mean value of the percentage
of monocyte, before and atfter placebo therapy.

Table (10) shows the effects of placebo on erythrocyte
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sedimentation rate, C-reactive protein and rheumatoid factor

asnesntratian (latay titre). The mean valus of sedimentation

rate using westergren method showed insignificant decrease

from %0.2 + 8.50 mms/hr before therapy to 48.05 + 0.9 e hr

following blacebo treatment.

Alse the mean value of C-reactive protein using
immunodiffusion method was insignificantly changed from 4895
+ 1.08 mg-dl before treatment to 4.84 + 0.85 mg-dl after
placebo treatment. On the other hand rheumatoid factor
concentration determined by semi—guantitative method uzing
the latex-RF reagent and dilution series of the patient’'s
serum showed insignhificant changes from 100 + 54,28 Il /ml
before medication to 1085 + S22, 23 after placebo
administration.

Table C11) [Fig., B) =shows Lhe effects of placebo
therapy on alanine aminotransferase CALTY, aspartate amino-
transferase CASTD and alkaline phozsphatase CALPD in
rheumatoid arthritis patients.

The mean value of alanine aminotransferase CALT) was
insignificantly increased from 9.2 + 207 UL before therapy
to 8.45 + 1.57 Us/L after placebo therapy.

Az regard aspartate aminotransferase CAST) its value was
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-

insignificantly increased from 9.05 + 1.87 UL Lo Q.55 + 1.39
U-L following placebo therapy.

Moreover the serum alkaline phosphatase (ALF)  chowed
insignificanl changes as it increased from S6.3 + 11.3% U-L
before to 56,35 + 9.04 U/L after placebo administration.

TAble (12) shows the effects o placebo therapy on Serum
cereatinine and blood urea in rheumatolid arthritiz patients.

The mean wvalue of sgerum creatinine was insignificantly
changed from 83.75 + 8.71 ummol -L before therapy to 83 + 5.71
Unmel 7L after placebo therapy., Similarly blood urea was
insignificantly changed from 4.7 + 0.72 mmol/L before to 4.867

+ .38 mmol-L after placebo administration.

Comparison of Therapeulic Eftfects of Dapsone and  FPlacebo on

Clinical Data:

Tables (3, 8, 13) illustrates the effects of the two
therapeutic lines on certain clinical Pparameters of
rheumateoid arthritis,.

»* The duration of morning stiftness in the dapsone group

showed a highly significant decrsase P < 00,0013 when
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compared with the placebo group (Fig., 7.
% Dapsone produced a highly significant reduction F <

0,0012> in the number of paniful joints when compared to the

placebo therapy.

% The number of swallen Jjoints was highly signitficantl

decreased (P < 0.001) following dapsone therapy when compared
to the placebo therapy.

¥ The wvalue of Ritchie articular index faor the graoup
receiving dapsone was highly Significantly decreased (P <
$.0013 when compared with the group receiving placebo
CFig.,Bj

* Dapsone produced a nonsignificant increase in the grip
strength P > 0.08) when compared to the placebo therapy
CFig. QD).

% Dapsone produced a highly signiticant reduction (P <
0.001) in the circumference of P.I1.P.Jg when compared to the

placebo therapy.

Comparison of therapeutic Effects of Dapsone and Placebo on

laboratory Findings:

Tables (A4, 3, 143 shows the erffects of the two
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therapeutic lines on Haemaglabin conceniration, total and

differential white cell count.

% The haemoglobin concentration was highly cignificant
decreased (< 0.001) in the dapsone group when compared to the
placebo group.

*® The white cell count showed insignificant increase (P >
0.052 following dapsone therapy when compared to placebo
theray.

* Az regards differential white cell count, therse was
insignificant changes (P > 0.05) following dapsone therapy
when compared to the placebo therapy.

Tables (5, 10, 15) shows the effects of Lthe two
Ltherapeutic lines on E.Z.R., C.R. P, and rheumatoid factor
concentration Clatex titred.

¥ ESR was highly significant decreazed (P < 0O.001)
fellowing dapsone therapy when compared to placebo therapy
CFig. 10D.

* CRP was highly significant decresse (P < O.001)
following dapsone therapy when compared to placebo therapy
CFig., 11),

% There was insignificant change CP > O.08) in latey Litre

following dapsone therapy when compared to placeboa therapy.
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Tables tﬁ, 11, 16)  shows the effects of @ the two
therapeutie lines en ALT, ACT, and ALF.
* All changes in alanine aminotranzferase CALTDY, aspartate
aminotransferase CASTY) and alkaline phosphatasze CALP) were
insignificant (P > 0.05) following dapsone Lherapy when

compared to placebo therapy (Fig., 123,

Tables (7, iz, 17) shows tLhe effects of the Lwo
therapeutic lines on <gerum creatinine and blood urea in
rheumatoid arthritis patients.

The changes in serum creatinine and blood urea wer e
insignitficant (P > 0. 03) following dapsone therapy when
compared to placebo therapy ( Fig , 13 , 14 )

Side Effects:

Table (18) showes the zide ettects commonly encounterad

in this =study.
At The 4th Week:

* Z patients in the dapsone group and 4 patients in the
placebo group complained of Rash and pruritis.

* B patients of the dapsone group and 6 patients of the
placebo group complained of gastrointestinal upset, Ngausean

and dyspepsia.
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*x 7 patieﬁts of the dapsone group and 4 patients of Lhe
placebo group complained of Dysnea, and palpitation.

% 7 patientzs of the dapzere graup and b opationtc ol Lho
placebo group complained of headache and dizuiness.

At The End of The Irial:

* 3 Patientz of the placebo group complalned of Bash and
pruritis.

#*# 1 patient in the dapsone group and = patisnts ot the
placebo group complained of gaztrointestinal upsset neusea and
dyvspepsia.

% 1 patient in the dapsone group and & patients of the
placebo group complained of dysnea and palpitation.

% 2 patients in the placebo group complained of headache
and dizzness.

»* Al though specifically instrucled 1o patients Lo
maintain their pretrial cose of anti—-intlamnmatory
analfgesics, 1 pat ient in to e Adapsone group ztoppaed
analgesicz at week 20, and 2 patients in dapsone groupy took
less of the supplemental analgesics trom the week 11 and

thereafter, but none did in the placebho group.



TABLE (1)

dharac{eris{.ics Oll Uue_rheumako:'td ar{.‘!'lr“,:'.s pal;:}.enl;s aJL U"xe

start of the Trial.
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Characteristics

Dapsone group

Placebo group

Number of patients =22 21
Age ¢ years 3 46, 59 45, 67
Io.s 778
Sex ~F M 19 - 3 18 ~ 32
Disease duration ~/ vears 5. 045 5.04
+ +
- 2. 49 - 2.2
Patients on Corticosteroids 4 4
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TABLE (2)

The distribution of the affected Joints

Joint % of invol vement
Hand joints (PIP & MCPO a3 %
Wrist 88 %
Elbow 67 %
Shoul der 83 %
Hip ' iz %
Knee 74
Ankle 87 %
Foot joints 58 »
ﬁte'mpro = mandibul ar 12 %
Stéﬁno - clavicular 20 %%
Cervical Q9 =

PIP : Proximal interphalangeal

MCP : Meta Carpo — Phalangeal
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TABLE C 32

The effect s Dapsone Therapy on certain clinical
parameters express=ed as range, mean, 5D before and after
Therapy
M~orning Number of Number of Ritchie Grip strength PIP Circumference
=tiffness Painful Swollen index Cmm Hgd C mm. total of 10
Cmind Joints Joints Joints D
Range 120 to 45 156 to 8 10 to 4 42 to 27 BC to 38 600 to 560
Befor e Dapsocne
Me=an 68, 28 11. S50 6. 78 22,88 59 579. BO
Nood 20
=D 25, 87 1.88 1.62 3.908 1333 11.21
Range 45 to 1S 7 to 3 4 to O 20 to 8 90 to 40 590 to 540
After ‘Dapsone =
Mean 28. 50 4. 80 2. 30 13.85 64. 295 5653, 80
No_ 20
<D B8.75 1.24 1.13 3,07 11.80 12. 68
< ©.001 < 0.001 < 0.001 < 07001 % 0.0% < 0.001
»* Nox Signi ficant F 2> 0C.0%




TABLE (4>

The ef fects of Dapsone Therapy on HB. Total and
differential white cell cownt. in rheumatoid A. patients

expressed as range, mean and standard deviation (S.DD.

i
T

Haemoglobin % Total . differential white cell nn.uczﬂ
am ~ 100 ml white cell
Count. zmcffo.n?ww *%| Lymphocyte % Eosinophil % Basophil % Monoccyte *%
- Range 13.2 to 10O 10 to B 73 to 42 50 to 24 4 to 1 P to © S to 1
Before Dapsone
Mean 11.14 6. 790 B0. 7 34.30 2. 40 0.05 3.05
- Ne. 20 .
sD 0. 86 1. 466 7.39 6. 24 . .88 0.2 1.099
: ”anﬁm | i2 to 9. 2 2.8 to 5. 4 70 to 42 S0 to 25 S to 1 1 ﬁuo o | S to 2
After Dapsone -
Mean 10.29 6.965 80. 30 34.60 2. 40 0.15 3.15
No, 20 , .
=D 0.69 1.487 6.95 .. 5.9 0.94 0.37 ’ 1.089
P < 0.001 > 0.05™ > 0.08" > 0.08% o™ > 0.08" > 0.05"

¥ Non significant P > Q.05
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TABLE (52

The effects of Dapscne Therapy on E.S.R. & C.R.P. & R.F.

CLatex Titre) expressed as rahge, Mean and S.D. before and

after Therapy in rheumatoid arthritlis patients

Erythrocyte C - reactive | Rheumatold factor
sedimentation proLeiIn ¢ Latex Titre 2
rate mm / hr [ mg / dl v
Range 92 to 38 8.5 to 3.8 160 to O
Before Dapsone
.Mean 49. 25 r ) 5.11 104
No. 20
=D 6. 40 1.01 5‘7. i6
Range 40 to 0 4 to 2.2 160 to O
After Dapsone -
' Mean 26. 70 2. QBF 100
No, 20
D 5. 64 0. 64 49, 42
P < 0.001 <0. 001 > 0.05"

# Non Significant P > 0.05
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Table (B
The effects of Dapsone therapy on alanine aminotransferase
CALT). aspartate aminotransferase C(ASTD and alkaline
phosphatase  CALFJ. in rheumatoid arthritis patients

expressed as Range, Mean and 5D .

ALT U ~ L AST U ~L ALP U L
Range 14 Lo 5 12.4 tao 7 90 to 30
Before Dapsone
Mean 9.1% 10. 05 55.9
No, 20
=D 2. 532 1.87 13.49
Range 15 to? 12.86 to B8 100 to &8
After Dapsone
Mean 3. 38 1G6. 35 56. 80
No, 20 —
=D 1.92 1.81 12,86
P > 0.08 > 0.08 > 0.05

®* Non Significant P > 0.03



139

Table (7)

The effects of Dapsone Therapy on gerum eroatinine and
Blood urea in rheumatoid arthritis patients expressed as

range, mean and 5. D.

Serum Creatinine | Blood urea
ummal S L. mmol L
b L AL MRy P
Range 102 to 85 B.2 to 3.8
Before Dapsone
Mean 84. 80 4. 69
Mo, 20
-SD 10.81 0. 70
Range 100 to 66 6 to 4
After Dapsone
Mean 26. 09 4.79
No, 20
sD Q. 21 0. 54
P > 0.05" > 0.08

% Non Significant P > 0.03
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parameter
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D kefore and after

Morning

Number or
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Humber of Ritchie Grip =Ltrength PIF. ! Circumterens
_ stiffness parniul Swallen articular Cmm Ha? Cmm. fotal ot
W Cmind gowiﬁw Jornts index 1O jointsl
: Rargs 120 Lo 45 16 ta B S to 4 40 to 2= 05 o T ROy b o A
Before placebo ;
: Me=zn BS, 75 10, 7% B, 48 21.35 [<18] 582. 4
_ .
Mo 20 ,
=D 26, 33 2.14 1.80 2.52 18,81 11.20
Range 120 to 20 12 to 8 8 to 3 36 to 28 80 to 40 ' B00 to SBS -
After placekbo
Mean &4. 25 10. 2% .45 30.38 BC 521, 55
=D 23. 98 1.33 1.83 2.47 12, a7 Q. 41
P > 0,08 > 0.05 > 0,08 [ > 0. 05 0 > 0,05
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"Table (9

! The effect.s of placebo therapy on Haemoglobin,

total and

differsnti al white cell count in rheumatoid arthrifis
patients expressed as range., mean, and S.D.
Haemoglobin % Total . Differential white Cell Count.
gm ~ 100 mi White cell
n Count. Neutrophil %| Lymphocyte % Easinophil * Basophil % KDDQD.\vm >
Range 13 to 10 B to 4.0 70 to 52 43 to 25 3 to 1 1 ts 0 4 to 1
Before placebo
Mean 11.01 5. 230 59. 95 38. 05 1.95 o1 2 a5
Mo 20
sD 0. 80 1.082 5.1 5.286 0. 68 0. 20 o-82
Pange 12.8 to 10 8.9 te 5 70 Lo B4 42 to 28 3 o1 1t O S to 1
After placebo
Mean 11.08 &, 250 Sa. g5 35.3 2.1 Q.3 2. 45
No 20
<D 0.77 O, 807 4.3 2.84 0. 64 0. 47 Q.94
> 0.05 YOO, 08 » 0,05 > 0.05 > 0.0 > 0.08 0




Table (10D

The effects

of placebo

142

Therapy on E. SR & C. RE.PF.

Pheumatoid Pacber {labes Tilrs) im RA patientc cuprozcod

as range,

mean ahd S,

ESRE mm<hr CRP mg-dL RF (latex
Cwestergren titred IU/ml
oL oL RSN T
Eange 80 Lo 238 T oto 3.2 180 to O
Refore Flacebo
Mean 50,2 4,85 100
Na, 20
=D 8. 50 1.08 54. 28
Range 85 to 40 B5.6 ta 3.5 1860 to O
Alfter Placebo —
Mean 48. BS 4.84 1085
No, 20
=D 6. 53 0.85 852, 26
P > 0.05 > 0.08 > 0.05

and
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Table (11D
The effects of placebo therapy on alanine aminotransferase

CALTD. Aspartate aminotransferase (AST), and alkaline

phosphatase CALP) in RA patients expressed as range, mean

and =D.
ALT U L AST U -~ L ALP U ~ L
Rangs= 14.2 Lo B 12.83 to 8.9 o8 to 32
Before placebo
Mean 2.3 2. 05 DE. 3
No. 20
=D 2. 07 1.7 11.39
Range 15.3. to 6.8 13 to 7.2 105 to 30
Alfter placebo
Mean 9. 45 Q.95 56, 30
No, 20
=0 1.57 1.39 9.04
F > 0,095 > 0.05 > 0.05




Table C12)

The effects of placebo therapy on serum creatinine and

blood urea in E.

=h.

A,

144

patients expressed as range, Mean and

Sel

Creatinine

ummol L

Blood

Ul" ea

mmol - L

Range 100 to 57 6.4 to 3.5
Before Placebu
Mean 83.75 4.7
No, 20
=D 2. .71 0. 42
Range Q82 to B0.9 B.6 to 3.2
Af'ter Placebo
Mean 83 4. 867
Ho, 20
=D 5,71 0. 38
P > Q.08 > Q.05




145

Table €132

Compari =on between

Therapy ©n certain

express ed as mMean ard S. D.

cli nical

s

parameters in FPA.

.
The effects o©of Dapsone and placebo

patients

!
Morni ng Stiffnesss Number of Number of Ritchie articular Grip strength PIP Circumference _
Cmin2 paintul joints Swollen joints index Cmam Hg? omn, 2 ’
i
B A B A B : A B A B * A = A i
| | |
. 1 _
i _ .
Dapsone | Mean | 68. 25 =85 11.8 1.5 575 | 2.3 | s2.08 13. 85 50 - 64,25 | 579.8 B3, 9 _/
1
N 20 SD 23. 97 8.73 1.e8 1.2 | 1.B2 1.13 3. 98 3.07 13,83 | 11.850 | 31.23 12, B8 J
: | }
Placebo Mean 69. TS 64. =65 10.75 1 10.23 5. 45 . 5.45 31.35 30, 38 6O &0 582, 4 581.85
| ! !
N 20 D 25, 33 23. 296 2.14 1.33 1,60 F 1.83 3.82 2. 47 iGmoer 12 o7 11.90Q 2. 41 .
i i
B = M ., |~
m ) _ 1 _ . \
: i >0. 0% < 0. 001 >0. 08 <0. 001 20,08 <0, 001 0. 05 <0, DM P o ol | ~0.05 »0. 0% <0001
: , !
i | —1
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Table (14

Comprarison betwesn tLhe efTfects of - Dapsone and placebo
ther apy on Haemoglobin, =and Total and differential white !,

- G
coll count in B.A. patients expressed as mear and 5.D.

Haemogloebin % Total white ] Differential white cell count . ] . _
gm ~ 100 ml cell count . .
Neutrephil % Lymphocyte % Ecsinophil % Basophil % Monocyte %
B A B A 8 T A B .» B A B A B A
Dapsone Mean 12.14 10.29 &790 BOSS B0. 7 BO. 3 34.3 4.5 2.4 2.4 0. 0% 0.1 205 3.1%
N 20 =D <. 86 0. 89 1.465. :wq 7.3 6. 59 . 6. 24 =08 | O 88 Q. 94 0. 22 O, 37 1029 1.082
Placebo Mean | 11.01 11,06 B230 G250 =9, g3 mo.mmm 28, nm 35,5 FREY: 2.1 0.1 . F 2. 45 2. 49
N 20 =D ©. 80 o. ‘\1..1\ 1082 OROT 5.18 4.31 5. 26 =94 | 0.8 0.64 0. 30 0,47 0. &2 0. 94
. P > Q.05 < 0,00t b0 05 ! ~0.08 | 20.08 | »0.08 | 50.05 | »0.05 | »¢. 05 | 0.08 | >0.08 | ¥0.05 | >0.05 vo.M.ml_ ..
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Comparison between the silscls

of

Uapsone

and Placebo
Therapy on E.SR & C.EP and rheumatold factor Clate titrod

in rheumatoid arthritis patients expressod as mean and Z1,

ESE mm ~ h f CEFP mg dl EF Clatex
titred U 7 ml
B A B A B A

Dapsone Mean 49, 25 =687 5.1 2,98 104 100——~

Na, 20 =D 5. 40 5. 654 1.1 Q. 654 57,168 4, 42

Placebo Mean S0. 2 48, &3 4.;5 1. 24 100 105
No, 20 =D 2. 50 B, W3 1.08 ) Uf;ﬁﬁ ﬁ;TRS ;;-;ﬁ n
P >0.08 <0. 001 20, Ok <U;;01 SO, O >o.05n~




Table (1062
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Comparison between the effects of Dapsone and placebo

Therapy on alanine aminotransferace CALTD, aspartate

aminetransferase CAS!) and alkaline phos phatase CALPY in

RA patients expresssed as mean and ob.

ALT U ~ L AST _H AL AlLP U -~ L
B A B A B A
Dapsone Mean Q.18 Q.38 10. 0% 10.35 55,9 S5, 8
No, 20 sSD 2. 583 1.8 1.87 1.81 13,49 12. 98
FPlacebo Mean g, 30 9. 45 1= 0 Q. 55 565, 20 56, 35
No, 20 =D 2. 07 1.87 1.87 1. 39 11. 35 o 04
P >0.08 >0.08 >0, 085 >0, 0% >0, 08 0005
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Table (17)
Cammarisan potwocen The effects of Dapsone and phasehe

Therapy on serum creatinine and blood urea in rheumatoid

arthritis patients expressed, Mean and SD .

e ——

Serum Creatinine Blood urea
ummeal L m mol L
B A B A
Dapsone Moan 84.5 B86. 05 4,693 4. 75
No., 20 sh 10. 61 9. 21 0. 70 0. 54
placebo Mean 83. 75 23 4.70 4.67
No, 20 =D 2.71 5. 71 0. 42 0. 38
P ‘ >0. 08 >0, 05 20008 | 20,08
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Table (19)

Thowa The Sida afferto commonly oncountered during This

study

Week (40 Week (242

SJide e Tect

Dapsone Pl acebo Dapsone placebo

Rash, pruritis 2 4 O 3
Gastrointestinal upset &) ] 1 4
Neusea, dyspepsia

Dyznea, palpitation 7 4 1 ' a
Headache, dizzness 7 & O =
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DISCUSSION

Rheumatoid arthritis is a common disease with widely

varying severity. A gignificant proportion of patients have

a chronic course with progressive joint destruction and
disability (McKenna. 198%3).

Proper management of rheumatoid arthritis results in the
maintenance or restoration of the patient to a state of
useful and harmonious function with her enviroment C(PRuddy,
19850,

Drug therapy forms only part of the overall management
of a patient.with rheumatoid arthritis, it may be the most
effective, it may also be the most distastrous CHolt, 19868),

Al though the choice of treatment for rheumatoid
arthritis has increased little, there is a continuing trend
towards more active manégement. © Many rheumatoid patients
with early disease are now being given slow-acting remission-
{;ucing drugs in an attempt to slow disease progress, but
evidence of long term benefit is lacking C(Halberg, 1984 and
Scott et al., 1987).

With rheumatoid arthritis treatment, usually there are
two common mistakes, either the patients are kept on aspirin

like drugs for long peroid in the face of obvious and severe
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deteriocration, or corticosteroids are given early with

considerable immediate effect but at greater c¢ogt later on

CConstable et al., 1973),.

In the present study cases of active rheumatoid

arthritis were s=selected using the c¢riteria of American
Rheumatism Association (1988) & its modification by Ropes
C1959) .

The sex incidence of rheumatoid arthritis in the present
study was & females to 1 male. This is different from the
obgervations of Duthie et al. C1988) and Felming et al.
C1976> Iin which the ratio tends to vary from 2:1 to 4:1, it
was even believed that rheumatoid arthritis occurs with ecual
incidence in both sexes.

The cause of female predominance is unknown, al though
women are more reactive. in most immunologic parameters
CRhodes et al., 196=D. The relatively high female ratico in
the present work could be dus to small number of studied
cases.

In the present work the mean age at onset was 41.09
+7.186 years old with a peak incidence in the 4th and Sth

decades of age. In the study of Felming et al. (1976 the
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age of onset follows a normal distribution curve with its

peak in the Bth decade, but no age 1is exempt,

Although the relation of age at onset to the severity of

[NBUTALOLA ATV LIS OAVR 10 SIOMITACANL CONCIULONE. RalALN]

et al. (1978) stated that the older age of onset, the poor
prognosis, but other studies Showed no difference in clinical
progression of the disease in relation to age of onset
CFeigenbaum et al., 1979 and Leuukkainen et al., 19833.

The distribution of the affected joints in this study
were 93% hand joints 88% wrist joints and this was the more
frequent involved joints., While the less frequent involved
Joints were the cervical, temperomandibular and hip Jjoints
their frequency of involvement were 9%, 12% and 12%
respectively. This is in agreement of the report of Emonds
and Hughes (1985 who described the frequency of joint
involvement in rheumatoid arthritiz as 90% hand joints and
B5% wrist Jjoints., While the lessz fregquent i nvol ved Jjoints
were temperomandibular, Neck and hip joints. Also Moll C19872
described the pattern of arthritis in rheumatoid patients
with predominant involvement of the hand joints and wrist
Joints. While the elbow, cervical spine and hip joints were
less affected, and temperomandibular joint was involwved at

some stages of the disease.
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The dominence of hand and wrict jeointe invelvement

support the view that, the degree of joint involvement is a

function of the forces acting on that joint, (Dickson et al.,
1973 the special prediliction or the hand Joints
invol vement were previously suggested to be related to trauma
CGlick, 1987 and Bland and Eddy, 13968).

Assessment of diseasé activity is a difficult task,
especially that the main disease features as the pain and
join£ stiffness are hard to measure and subject to large
inter and intra-observer error.

The main use of assessment of disease activity lies in
monitoring anti-rheumatic drugs and ot her therapeutic
procedures, whether for individual patients or group therapy.

Assessment of any therapy in rheumatoid is drastically
complicated by spontanecus remissions, and exacerbations in
disease aclLivity. So accurate sequential assessment of
patients is ihportant CDick and Goodacre, 1985,

Therefore, assessment of rheumatoid dicease activity can
be broadly divided inteo short term €1-6 months), medium term
C(6-24 months), and long term assessment (24 months on wards),
CKirwan et al,, 1983, Zhort term assessment igmainly
measuring pain, stiffness Cduration of mor ning stiffﬁess in

minutes, articular index C(Ritchie, 1988, grip strength, and
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Jjoint swelling Cproximal interphal angeal Joint

-

circumference), as well as iaboratory' measurement of

erythrocyte sedimentation rate, haemoglobin concentration and
rheumatoid factor titre. Medium term attention is directed
to change in the disease process. Yhere radiology plays a
very important role with ‘the promi=ze of developing
technology, radiology may be considered the most practical
method despite the unclear relationship between the ero=sive
changes and the other features of rheumatoid disease
CHuskisson et al., 19833 radiology is possibly augmented by
measures of acute phase proteins. Long term outcome in
rheumatoid disease is viewed as a five dimensional structure
of death, disability, discomfort, drug side effects, and
economic effects.

In our blind study, to evaluate the efficacy of dapsone
in relation to placebo in treating rheumatoid arthritis
patients we used some parameters for short term studies (24
week§ duration).

Dapsone in the present study was given in a dose of 50
mg per day for a week followed by 100 mg daily thereafter and
placebo was administered as tahlets identical to dapsone
tablets.

There was an insignificant correlation CP >  0.0%)
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between the duration of morning stifrfnecc and the other

clinical parameters. These results was in agreement with

Rhind et al. (1980 who found insignificant. Correlation
between morning stiffness and articular index and grip
strength.

We found that, dapsone produced a highly significant
reduction (P < 0.001> in the duration of morning stiffness
when compared to placebo therapy. This is in accordance to
the findings of Swinson et al. (1981) who found a significant
improvement in morning stiffness in patients receiving
dapsone when compared to placebo, also Fowler et al. (1984)
found a significant improvement in morning stiffness in bhoth
treatment groups Cchlorogquine and dapsoned.

In this study, we found that, the number of painful
Jjoints, the number of swollen Joints and the value of Ritchie
articular index in the dapsone group were significantly
decreased (P < 0.001> when compared to placebo group. This
is in agreement with Swinzon et al., (1991) who found that
dapsone is effective in reducing joint tenderness as measured
by a nmﬁifiéd Ritchie articular index, alsc Fowler et al.
€19840 found a significant decrease in the number of painful
Joints and a significant decrease in the value of Ritchie

articul ar index.
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We obzerved that there was a significant correlation (P

< Q.09 between articular index and the other c¢linical and

laboratory parameiers. Moreover Dixon et al. (1088} showed
that articular index is the best clinical measure for
monitoring patients during short-term =zecond line therapy in
rheumatoid arthritis, and Bhind et al. J1980) found well
correlation between articular index, and other c¢linical and
laboratory parameters in rheuﬁatoid arthritis patients, and
are therefore judged to be the best c¢linical indices of
changes in treatment with second line therapy.

In this study the grip strength was significantly
correlated CP ¢ 0.08) with articular index but not with the
other clinical parameters.

Although Anderson et al. (1938392 found that grip strength
perform best in rheumatoid arthritis c¢linical trials, but
Dixon et al. (1988) showed that grip strength measurement
fared badly and can not be recommended in rheumatoid
arthritis patients treated with second line therapy, and its
continued wuse in clinical trials rests largely on its
simplicity and rapidity (Deodhar et al., 1973),

On dapsone therapy, arip strength showead an
insignificant increase (P > 0.05) when compared to placebo,

this is in agreement with the findings of Swinson et al.
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18813 and Fowler et al. (19840 who found insignificant

improvement in grip strength following dapsone therapy.

This parameter responds more slowly than most of the
others as disease activity wanes, and therefore may not seem
to be as useful in short term trials CMcCarty, 19790 joint
circumference, reflecting a single group of joints correlates
poorly with the clinical and laboratory parameters, C(Rhind et
al., 19800 and Dixon et al. (19828) showed that joint size
fared badly and can not recommend in rheumatoid arthritis
patients treated with <second 1line therapy. Moreover ,
Andreson et al. 19890 advised to eliminate proximal
interphalangeal joint circumférence from rheumatoid arthritis
clinical trials.

In this study there was insignificant correlation CP >
0.08) between circumference of P.I1.P, Joints and other
clinical and laboratory measurements.

The size of P.I.P. joints was followed befor€and after
giving the specific line of therapy. On dapsone therapy the
size of P.I.P. Joints was =significantly decreased (F <
0.0012, when compared to the placebo therapy. Thisz is in
agreement with McConkey et al. C1976); Swinson et al. c198id;
andFowler et al. (12842, who found that the =ize of P.I.P.Js

was significantly decreased following dapscne therapy.
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Laboratory measurements for assessment of disease before and
after different treatment was stresced upan in this study.

Cart wright and Lee €197¥1) reported that in a chronic
disease such as rheumatoid arthritis the anaemia could result
from combination of many factors ag failure of the
reticulo-endothelial system to release iron or diminshed
erythropoisis. Moreover OCGranan et al. (19732 stated that
haemoglobin concentration tends to change in proportion to
disease severity. While McCarty (1979> =tated that the value
of anaemia as a measure of rheumatoid activity is lessenad by
ite presence in less than half the cases with active disease.

Haemoglobin concentration was studied before and after
treatment. There was no evident relation between disease
activity and the magnitude of haemoglobin concenlration.
Moreover there was insignificant correlation (P > 0,05
between haemoglobin concentration and ESR. Though McCarty
C1979D found well correlation between haemogl obin
concentration and erythrocyte sedimentation rate but no
correlation with the duration of the disease.

There was a highly significant decrease (P < 0O,001) in
haemoglobin concentration following dapsone therapy when
compared to placebo therapy Kelly and Griffith (19212 have

confirmed the efficacy of dapsone but found much greater
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falls in haemeglobin and Swinson et al. (19810 found that the

mean haemoglobin concentration fell by one gmsdl in  the
dapsone group over the 14 weeks of the trial. However,
Grindulis and McConkey C1§843 found that in the dapsone group
the haemoglobin level fell by one gram in lhe firgt B weeks
but thereafter tended to rise, probably as disease activity
lessened, =o they concluded that significant anaemia is
probably not a common sericus side efifect providing that
patiénts start with a reasonable haemoglobin level. So Fowler
et al. (1984), McConkey et al. (1979 and Swinson et al.
19812 agreed that the haemslytic effect of dapsone were
nevere severe enought to withdrawal of Lhe drug and the level
of haemogleobin thereafter, tended to rice. Moreover , Delown
C1967) stated that dapsone in a doce of 100 mg or less in
normal healthy persons, and S0 mg or less in healthy
individuals with glucose-6-phosphate dehydrogenase deficiency
do not cause haemeol ysis.

The white cell count has been used in some schemes of
evaluation, but its relation to disease activity, if any, has
not  been well studied,. severely 11l patients may have
leukocytosis, leukopenia or a normal count CMcCarty, 1979).

It was noticed that there was no association between the

magnitude of leukocytosis and the degree of rheumatoid

"
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activity. There was no evident relation between the elevated

white cell count and the rise of sedimentation rate. These
findings were contradictory to the statement of Farr et al.
{18830 that leukocytosis could be used az a useful parameter
in assessment of the degree of rheumatoid activity.

In the present study, dapsone produced insignificantly
incfease CP > 0.0 in the total white cell count when
compared to placebo. Also changes induced by dapsone on the
differential white cell count was insignificant <P > Q. 05),
This is in accordance to the findings of Fowler et al. (1984)
and Swinson et al. (1981) who found no significant changes in
mean values of white cell counts.

Di xon et al. 132882 showed that ervthrocyte
sedimentation rate was the best laboratory measure in
rheumatold arthritis patients treated by second line therapy.
Also Anderson et al. (1989 found that E.£. B, is one of the
parameters which perform best in rheumatoid arthritis
clinical trials.

Erythrocyte sedimentation rate using westergren method
waz studied before and after treatment. There was evident
relation between disease activity and the magnitude of E. <. R,
There was a significant correlation (P < 0.08) between E.S. R.

and articular index and grip strength. On the other hand
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there was a significant correlation (P < 0.90) between E.S R,

and C-reactive protein. The present data at wvariance for the
statement of Constable et al. (19753 that measurement of
erythrocyte sedimentation rate is sometimes misleading. On
the other hand these findings is in agreement with Haataja
and Kalliomaki (19780 who found well correlation between
E.S.R., C.R.P. and disease activity in EB.A. and with other
laboratory wvariables iIin this condition. In this study
dapsone produced highly signitficant reduction (P < 0.0012> in
erythrocyte sedimentation rate when compared to placebo, this
is in agreement with many trials of dapsone in rheumatoid
arthritis (McCeonkey et al., 1976, 1979; Swinzson et al., 1981;
Fowler et al., 1984 and GCrindulis and Mc@omkey, 19842 who
found a =significant reduction in E.S.R. following dapsone
therapy.

The C-reactive protein was found Lo be a more sensitive
test because gold, penicillamine and prednisone had a greater
effect on Lthe C.R.P. than the E=ZR (Wal=h et al., 1979).

In rheumateoid arthritis, CRP iz present in all patients
with clinical evidence of the diseaze and usually parallels
the ESR closely (Baum and Zifrf, 1985).

There was a highly significant reduction (F < 0.001> in

C-reactive protein in patients receiving dapsone when
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compared to placebo. Thices is in agreement with (McConkey

et. al., 1978, 1972; Fowler et al., 1984 and Grindulis and

McConkey, 1G84) who found a2 significant reduction in ¢ R.F.
following dapsone therapy.

A reduction in rheumatoid tactor titres was  not
demonstrated in McConkey et al. (1978) although in Swinson et
al. d1981) trial there was nonsignificant reduction in
rheumatoid factor titres over the 14 weeks in patients
treated with dapsone. In QuUr study there was an
insignificant alteration(F > 0.05) in lategiitre following
dapsone therapy. When compared to placebo therapy.

There was no relation between the degree of activity and
the magnitude of latex titre, and sero negative patients
could be present even with aggressive characteristics. This
confirms with the statement of Dieppe et al. 1985 who
suggested that rheumatoid factor level in the sera of
patients with rheumatoid arthritis fluctuate and are not
areliable guide to disease activity.

Minor biochemical abnormalities of liver function are
frequent in patients with rheumatoid arthritis C(Webb et al.,
1979) and Whaley et al. (149700 found biochemical evidence of
liver disease only in 0.7% of 997 patients with rheumatoid

arthritis. Moreover Sullivan et al. C1978) stated that if
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wlinical liver disease does develop in patients with
rheumatoid arthritis, the most likely explanation is drug
toxicity.

Panayi (1982Z) reported that minor rises in alkaline
phosphatase occured in BA reflecting more severe disease but

did not correlate well with clinical evidence of disease
activity. Dixon et al. (1980 found that the enzyme
gammagl ut amyl transpeptidase was significantly increased
together with Serum bilirubin in rheumatoid patients
reflecting abnormal reticulo-endothelial function in this
disease. They found that these levels correlated well with
severity of the disease but not with activity of the disease.

In this study measurements of alanine aminotransferace
CALTY, aspartate aninotransferase CA=TD and alkaline
phosphatase CALPJ, before treatment were (€8.15 + 2.54) U-L
C10.05 + 1.88) UL and (55.9 + 13.48) [U/L respectively.

The level of alanine aminotransferase CALT> is in
agreement with the findings of Webb et al. (1975) who found
that in rheumatoid arthritis serum bilirubin and ALT were
within normal levels and not aéfferent from control, and also
Lhe level of ALT and AST iz similar to the results obtained
by Malmgquist and Reichard (19862) who found that in R.A., the

levels of ALT and AST were within normal yalues.
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The level of alkaline phosphatase was within normal
value. This is in agreement with Duthie (1870} who stated

that in rheumatoid arthritis, alkaline phosphatase is within
normal limit, and any alteration in alkaline phosphatase
indicate liver dysfunction C(Kendal et al., 1970 and Cockal et
al., 19712,

In this study insignificant changes (P > Q.05) in ALT,
AST and ALFP following dapsone therapy. ¥hen compared to
placebo group was observed. This i= in agreement with Fowler
et al. C1984) who found no significant change in alkaline
phosphatase and also Swinson et al. (19810 who found no
significant alteration in liver function test after dapsone
therapy.

Rheumatoid arthritis is not inf‘requélntly complicated by
a spectrum of renal disorders. Proteinurea and marked renal
impairment should suggest the possibility of amyloidosis or
analgesic nephropathy (Dick and Goodacre, 198%) clinically
the mos=t important problem is amyloidozis which is present in
8% of rheumatoid patients (Wegelius et al., 1979. The
incidence of chronic interstitial nephritis and papillary
necrogis are increased possibly as a result of consumption of
various nephrotoxic agenis in the treatment ot R. A.

Occasionally, arteritic changes may be seen C(Heptinstall,
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1983). Glomerulonephritis are usually associated with the

use of gold and D-penicillamine CHelin et al., 1880).
Honkanen et al. (19872 cbserved membrancus glomerulonephritis
in rheumatoid patients not related to drug therapy.

In this study the level of blood urea and serum
creatinine were within normal Jlevel, and there was no
significant changes (P > O.05) after dapzone therapy. When
compared to placebo these findings are contradictory to the
statement of Nived et al. (19830 that serum creatinine
concentration in rheumateoid arthritis, where measured in
patients with normal or impaired renal function was lower
than in matched controls, probably because of the smaller
muscle mass of R.A. patients. While Honkanen et al. (1987
found that 285% of their rheumatoid patients showed higher
serum creatinine levels and lower creatinine clearance. On
the other hand Dixon el al. 12810 obgserved a nonsignificant
difference in the levels of urea and creatinine between sero
+j;nd sero — ve rheumatoid arthritis.

Side effects of dapsone was minimal, dyspnea and
palpitations seemed to be related to dapsone consumption.
They occured early in the trial and may be caused by
haemol ysis. These effects were never severe enough to

warrant withdrawal of the drug. Headache would seem to be
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ancther dapsone-related side effect on of the most serious
toxic effect is haemoclysis due to an oxidant effect on red
cell membranes, haemoly=sis is demonsirated by the falls in
haemoglobin level and therefore a moderate or severe anaemia
would seem to be a contraindication to use of dapsone.
Agranulocytosis is a rare side effect of dapsone. It has
zeldom been reported. Though dapsone has been used for many
years in leprosy and dermatitis herpitiformis However, a
number of instances occured among soliders having dapsone as
a malaria prophylactic (Ognibene, 12702.

In this study no case of agranulocytosis was found.

The lack of unwanted effects reported by patients on
dapgone at the end of the trial compared to the number
reported by placebo patients i1sg striking., This discrepancy
may  be related to the cessation or reduction of’
anti-inflammatory analgesic consumption.

Finally we try to equate the action of dapsone in
rheumatoid arthritis, with its action in dermatitis
hereptiformis, a?gkin disease clearly associated with an
ente:‘opath)‘f and respending to both dapsone and gluten—free
diet. The effect of dapscone in dermatitis herpetiformis is
more immediate and there i=s no evidence to date that gluten

sensitivity is related to the pathogenesis of rheumatoid



168

arthritis (Dyer et al., 1881 and Carty and Green, 19786).

The mode of action of dapsone may he due conjectural

inhibition of lysosomal enzymes that has been demonstrated in

animal experiments (Barranco, 19743, Although action of
dapsone on red cell membrangs would suggest that the
inhibition is not brought about by stabilising 1lysosomal
membranes, (Swinson et al., 189810, An immunosuppressant
action has been suggested in leprosy, where a low dose is
antimicrobial and a larger dose immunosuppressant and capable
of modifying. The borderline leprosy reaction (Barnetson et
al., 19768>. Its antimicrobial action in leprosy is also
associated with the conversion of rheumatoid factor-positive
leprosy to seronegativity (Fllis, 1378). A reduction in
rheumatoid factor titres was not demonstrated in MeConkey et
al. C1976, 197393 and in Fowler’s et al. (1984} reports and
also in our study there was an insignificant alterations in
rheumatoid factor titres over the 24 weeks in patients
treated with dap=one.

Our results go hand in hand with the reports of McConkey
et al. (1976, 1976), Swinson et al. C1981), Fowler’s et al.
19840 and Grindulis and McConkey (189843, that dapsone exerts
a suppressive effect in rheumateoid arthritis. These reports

comparing the effect of dapsone with gold, penicillamine,
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. [
chlorogiine and sulphasalazine which may have amore préféuhd
effect on the disease, then aﬁere relief of sSymptoms,

ﬁuggested that danone may be a useful alternative treatment

for rheumatoid arthritis.

We recommend that a more prolonged trial with a larger
number of patients to report the efficacy of dapsone, as
rheumatoid arthritis is a chronie disease and therapy must be
given throughout the patient’s life. Al=so management of
rheumatoid arthritis needs a strategy to control that

systemic disease with individual variation.
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SUMMARY AND CONCLUSIONS

- The use of dapsone in the treatment of rheumatoid

e ‘18 CLILL doDALARIA. hA ATMAA AT LALE RUIMAY {X 1)

N
-

evaluate the role of dapsone in the dicease.

— 43 patients having rheumatoid arthritis were selected
from the outpatient clinic Benha University Hospitals. They
were 37 females and 6 males with age ranging ﬁrom C32 to 60D
years old Cmean 46.13 + 7.99 years). The selected cases
fullfilled the criteria for diagnoszis of rheumatoid arthritis
according to the American Rheumatism Association C1958) and
its modification by Ropes et.al, (1959)

- Gold, penicillamine or other suppreseive agents were not
administered for at least 3 months before the start of the
trial patients on corticostercids were admitted. The dose of
corticosteroids or any orally administered anti—-inflammatory
analgesic drugs had to be constant during the last wmonth
before entry into the trial.

- All- patients were subjected to:

* Full history taking with special attension te the

duration of morning stiffness.
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locomotor system, counting the number of painful joints, the

number of swollen jeoints, determination of joint tenderness

RY using Ritchie articular index, measurement of grip

strength of both hands using a modified sphygmomanometer,

measuremenL clrcumperence op LLe prOX1mal ;hLéﬁﬁLaléhééél

joints (Total 10 joints in mm. 2.

»* laboratory investigations including haemoglobin
concentration, white cell count C(Total and differential),
erythrocyte sedimentation rate Cwestergren method),
C-reactive protein using immunediffusion method, Rheumatoid
factor titre C(latex titred, alanine aminotransferase CALTY,
Aspartate aminotransferase CAST), alkaline phosphatase CALP),
serum creatinine and blood urea.

— Examination was done before starting treatment and a
follow up was done monthly for 6 months duration.

=~ Patients were randomly allocated into two treatment
groups:

22 patients received dapsone and 21 receved Pl acebo.
The dapsone was administered in a dose of S0 mg a day for a
week and 100 mg daily thereafter.

Any therapy, especially anti-infiammatory analgesics was

"oated during thes £trial amd ervecrial 1notriuunection for mationt o
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te maintain thaipr pretrial de2e of  anti-inflammatery
analgesics.
- Three patients were excluded from the trial. Two from

dapsone group one because of side eftfect and the second owing

to treatment inefficacy, and one from placebo group because

of treatment inefficacy.

- At the end of +trial. assessment was judged in every
group according to both clinical and laboratory parameters,

— The results of clinical parameters of our R.A. patients
were as follows:

# The duration of morning stiffness in the dapsone group
showed a highly significant decrease CF < O,.001> when
compared with the placebo group.

¥ The number of painful jointz and swollen joints in the
dapsone group showed a highly significant decrease (P <
0.001> when compared to the placebo group.

"The wvalue of Ritchie articular index for the group
receiving dapsone Showeq a highly significant decreased (P <
0.001) when compared with the group receiving placebo.

¥ Dapsone produced a nonsignificant increase (P > 0. 05D
in the grip strength when compared to placebo therapy.

¥ Dapsone produced a significant reduction (P < 0O.001D
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in the circumference of proximal interphalangeal joints when
compared to placebo therapy.

The results of laboratory investigation of our E.A.

patients were as follows:

— The haemoglebin concentration in the dapsone group was
highly significant decreased (P < 0O, 0012 when compared to the
placebo group.

— The white cell count showed an insignificant increase (P
> 0.08) following dapsone therapy when compared to placebo
therapy.

As regards differential white cell count, there was an
insignificant changes (P > o©.05) feollowing dapsone therapy
when compared to placebo therapy.

ESR and CRP showed a highly significant decreased (P <
0.0012 following dapsone therapy when compared to placebo
therapy.

- There was insignificant change CF > 0,08 in latex titre
following dapsone therapy when compared to placebo therapy.

~ All changes in alanine aminotransferase CALTD, aspartate
aminotransferase (AST) and alkaline phosphatase (ALPD  were
insignificant (P > ©.08) following dapsone therapy when

compared to placebo therapy.
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= The changes in serum creatinine and blood urea were

insignificant 8BS &.0m foilowing dapsone Lherapy when
compared to placebo therapy.

We can  conclude that dapzone  produced a better
improvement in controlling activity of rheumatoid arthritis
with the delayed action.

- Inspite of the observed beneficial effects of dapsone in
rheumatoid arthritis in this work yet abrolonged follow up
period with a larger number of patients.and further etforts
are necessary in order to wverity its real value in the

treatment of rheumateoid arthritis.
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