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Rheumatoid arthritis(RA) is a chronic inflammatory disease of unknown
cause which mainly affects the synovium. It is one of the most common
inflammatory joint disease .There may be involvement of multiple organs and
extra articular systems in rheumatoid arthritis'. It can be considered as a
spectrum of diseases that begins many years before the onset of clinical
symptoms. There is believed to be a complex interplay between genetic and
environmental factors in the development of RA% Diagnosis of RA is mainly
by history and physical examination results in conjunction with laboratory data.
Radiographic data seldom helps in diagnosis as it is usually a late manifestation
of RA.Patients of RA who are chronic smokers and who have high titre of

rheumatoid factors have high incidence of extra articular manifestations.

Vitamin D deficiency is common in general population. Its deficiency has
been linked to many diseases. Several studies have assessed the association of
vitamin D deficiency in rheumatoid arthritis and have reached at different
conclusions. While some studies could prove a link between severity of RA and
severity of vitamin D deficiency, others could not find any link®. The present
study looks in to the identifiable etiological factors in rheumatoid arthritis and
also the association between severity of rheumatoid arthritis and vitamin D

deficiency”



Lim of the study




The present study was therefore undertaken with the following objectives

e To study the complete clinical profile of newly diagnosed patients with

rheumatoid arthritis attending outpatient sections and wards for a

period of 6years from 2011-2017

e To evaluate the known risk factors in the development of rheumatoid

arthritis

e To look for possible association between the presence of vitamin D
deficiency and severity of rheumatoid arthritis as assessed by DAS

score
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EPIDEMIOLOGY:

The prevalence of rheumatoid arthritis is 1 % in general population.the
overall minimum prevalence of RA is 1.16% in women and 0.44%in men in
UK. It has been estimated that the prevalence of rheumatoid arthritis in India is

0.75% which is higher when compared to China and Indonesia’.

ETIOLOGY OF RHEUMATOID ARTHRITIS

Evidence for the role of genetic factors in the development of RA:
All throughout the history there has been reports of RA affecting several
generations of a given family. This has led to many studies and these studies
compared the number of cases of RA in relatives of patients with disease with
number of cases in general population. In these studies it was shown that
relatives of patients with RA are at increased risk of getting the disease
compared to general population. A study done by Thomas Friesel et al from
Sweden showed that even though family history is an important risk factor,the
presence of a positive family history has no relation to the clinical parameters
or response to treatment.® Jiang et al in arthritis rheumatology concluded that
family history of RA remains an important identifiable risk factor for
development of RA and also proposed the need for further etiological studies
for sero positive and sero negative RA’. There have been several studies on
twins which had thrown more light on the genes that contributed to the risk of

RA 8



Identical twins were more likely to develop the disease than non
identical twins. Heritability estimates of RA in different studies showed that it
could be between 53 and 68 per cent suggesting that genetic factors could
account for half of the disease susceptibility in these populations. Studies have
been undertaken to identify the genes involved in RA. A recent genetic study
have identified more than 100 genetic areas associated with RA.2 Accordingly
the largest risk factor for RA was identified to be HLA Class 2 region which
encodes for HLADRD1 molecule. The largest genetic association with RA
outside HLA region lies in the protein tyrosine phosphorylase non receptor 22
(PTPN 22).Mutations with PTPN 22 is also associated with other autoimmune

conditions®.

Environmental factors:

Even though there are a lot of studies linking RA to genetics it is also clear
that it does not account for all of an individual's susceptibility to disease. Many
patients do not have a family history at all and in them definitely environmental
factors are playing a role. The identification of these environmental factors is
Important as necessary preventive strategies based on the avoidance of these
risk factors would be helpful. It is likely that environmental factors trigger the
autoimmunity in genetically predisposed individuals. A number of

environmental risk factors have been implicated in the development of RA™.



Smoking:

Smoking and infections are found to be the main environmental factors
for the development of RA. Smoking is one of the most important
environmental risk factor implicated in the development of RA.MA study
conducted in the Swedish epidemiological investigation of RA showed that
individuals who smoke and carry SE (HLA Shared Epitope)alleles are more

prone to develop sero positive RA™.

A study by Klareslog et al have shown that there are citrullinated
proteins in the bronchioalveolar lavage of smokers that bring in the possibility
of increased citrullination of proteins in the lung by smokers and this in the
presence of HLA DRD1is believed to lead to the development of autoimmune
reactions™. Heliévaara M et al described as early as in 1993 that smoking leads

to severe RA with extra articular manifestations*.
Infections:

Another important factor implicated in the etiology of rheumatoid
arthritis is infections. The main infectious etiologies implicated include
Epstein-Barr virus (EBV), Mycobacterium tuberculosis, Escherichia
coli, Proteus mirabilis, retroviruses and parvovirus B19 ™ This association
with an infectious aetiology could be a part of molecular mimicry or the

development of large quantity of antibodies to an infectious agent. But till date


https://www.ncbi.nlm.nih.gov/pubmed/?term=Heli%C3%B6vaara%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8308766

no single infectious agent or environmental factor has been implicated in the

development of RA®®.

Estimates of heritability suggest that genetic factors are responsible for
only 50% of the risk of developing RA'" - The rest 50% could be explained by
genetic and environmental interactions. Environmental factors important in RA
may act years before clinical disease becomes apparent. The RA associated
auto antibodies, rheumatoid factor (RF) and anticyclic citrullinated peptide
(anti-CCP) may be present more than 10 years before the onset of clinical
disease. This suggests that important environmental factors are acting years

before disease onset.®
PATHOGENESIS

The synovial membrane in patients with RA is characterised by
hyperplasia, increased vascularity and infiltrate of inflammatory cells primarily
CD4 +T cells. In genetic studies rheumatoid arthritis is strongly linked to major
histocompatibility class Il antigens. The main function of HLA class Il
molecules is to present antigen peptides to CD4+Tcells which suggests that
rheumatoid arthritis is caused by unidentified arthritogenic antigen. The antigen

could either be an exogenous viral protein or an endogenous protein.*®
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Cellular mediators of inflammatory joint damage:

Antigen activated CD4 + T cells stimulate monocytes,macrophages and
synovial fibroblasts to produce cytokines,interleukein 1 ,interleukin 6, TNF
alpha and to secrete matrix metalloproteinases through cell surface signalling
by means of CD 69,CD118 as well as through release of soluble mediators such
as interferon gamma ,interleukin -17, interleukin- 1 etc.Activated Tcells also

stimulate B cells through cell surface contact.?

The precise pathological role of rheumatoid factor is unknown but it
may involve the activation of complement through the formation of immune
complexes. The inflammatory process is located in the synovium and can affect
many joints at the same time. The inflamed synovial tissue becomes invasive
causing erosion of the bone around the joint. The inflammatory process
involves subchondral bone and periarticular soft tissue often resulting in
bursitis, ligamentitis, tenosynovitis. The structural damage that occurs is
irreversible. Once it has occurred it creates favourable conditions for the

development of osteoarthritis even if primary inflammation has subsided?®.

Rheumatoid factor:

It is an auto antibody. It is an immunoglobulin with IgG reactivity. The
usual tests for RA detect only the IgM subtype. But RA factor can also be IgA
or IgM. It is present in 75-80% of patients with RA. In the initial stages many

patients my be rheumatoid factor negative but in due course of the illness many
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of them will become positive. But rheumatoid factor is not specific for RA and
it can be positive in SLE, idiopathic pulmonary fibrosis, psoriatic arthritis,

chronic infections and chronic inflammation of any aetiology.*

Anti cyclic citrullinated peptide antibody:

The auto antibodies against citrullinated peptides in RA were described as
early as 1970s.These are directed against citrullinated peptides and proteins. It
has a sensitivity between 69and 77% and specificity between 87 and
93%.During inflammation arginine aminoacid residues may be converted to
citrulline residues which can be detected as antigens by the immune system.?

Anti CCP antibody appears early in disease and also predicts severe disease

and irreversible damage.

Symptoms

The incidence of RA increases between 25 and 55yrs and then plateaus
until 75 yrs of age. The most common earliest symptom is inflammatory joint
pain which usually starts in small joints of hand. It usually starts as poly
arthritis of small joints of hand thus distinguishing it from other inflammatory
arthritis which usually cause mono or oligo arthritis. It also has a chronic and
progressive course of more than 6 weeks and usually lasting months to years.
Other reactive arthritis have a duration of less than six weeks. The articular
involvement in RA is typically additive and finally becomes symmetrical. This

helps to distinguish it from seronegative arthropathies®,
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In the initial stages RA shows preference for metacarpophalangeal joints
and proximal interphalangeal joints. Towards the later stages it affects all the
joints with the exception of thoracic and lumbosacral spine. Distal
interphalangeal joints are rarely involved in RA. Flexor tendon tenosynovitis
leading to trigger fingers is a frequent finding in RA. The initial inflammation
is followed by progressive destruction of joints leading to irreversible damage.
Subluxation of metacarpo phalangeal joint with subluxation of proximal
phalanx to volar side will lead to ulnar deviation .Hyperextension of the
proximal interphalangeal joint with flexion of distal interphalangeal joint will
cause swan neck deformity while flexion of proximal interphalangeal joint with
hyperextension of distal interphalangeal joint will lead to botounnaire
deformity and subluxation of first MCP joint with hyper extension of the first
interphalangeal joint will cause Z line deformity. Inflammation about the ulnar
styloid and tenosynoitis of extensor carpiulnaris with subluxation of distal ulna
will cause piano key movement of ulnar styloid. Chronic inflammation of ankle
and mid tarsal regions may lead to flat feet. In established disease large joints
maybe involved. Cervical spines are most commonly involved in RA and the
Atlanto axial involvement can lead to compressive myelopathy. RA rarely
affects thoracic and Ilumbar spines. Radiological abnormalities of

temperomandibular joints is common inRA.%*

Extraarticular manifestations of rheumatoid arthritis: These are

more common in smokers and males. Almost all organ systems like
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skin,lung,GIT,CNS ,kidneys can be involved in RA.It is more common in

patients with active disease and rheumatoid factor positivity.

Skin manifestations:

The most common skin manifestations are rheumatoid nodules but
vasculitis ascociated manifestations like splinter haemorrhages,leg ulcers etc

are also seen although less common.

Ocular manifestations:

The most common ocular manifestations include keratoconjuctivits sicca
ascociated with secondary sjogrens syndrome.Episcleritis and scleritis my be

seen in less than 1 % of patients.?>

Pulmonary

Pleuritis is the most common pulmonary manifestation.Exudative
pleural effusions are also common. Presence of dry cough and interstitial lung
disease may suggest the development of ILD. ILD is most commonly seen in
cigarette smokers and patients with higher disease activity, solitary or multiple

pulmonary nodules may also be seen.?®

Cardiac
Pericardium is most commonly involved. But clinically manifesting
pericarditis occurs in less than 10% of patients.Cardiomyopathy can occur in

RA due to necrotising or granulomatous myocarditis, coronary artery disease,



14

or diastolic dysfunction. Rarely rheumatoid nodules may be seen in heart

muscle.?’

Vasculitis:
This can be seen in longstanding severe RA.But there has been a
decrease in incidence recently. The presence of petechiae,purpurae,digital

infarct,gangrene, livedoreticularis etc may suggest vasculitis.”®

Hematological abnormalities:

The most common hematological abnormality is normo chromic
normocytic anemia.The degree of anemia correlate with titres of CRP and
ESR?.Iron deficiency anemiahaemolytic anemia and anemia due to
bonemarrow aplasia are also seen in RA.The other abnormalities noted is
thrombocytosis and sometimes mild leukocytosis.There is found to be an
increased incidence of lymphoproliferative diseases like non hodgkins

lymphoma.
Systemic manifestations:

Constitutional symptoms are rare in RA, if they are present a search for
chronic infections is mandatory. The most common constitutional symptoms
include low grade fever, weight loss, fatigue, malaise and depression In severe

forms of RA in the initial stages may be associated with fever weight loss and
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other systemic symptoms. Rheumatoid nodules may be seen in some of the

patients.

LABORATRY INVESTIGATIONS IN RA

The diagnosis of rheumatoid arthritis is mainly clinical. But certain
investigations may help us in arriving at a diagnosis of RA. There may be
hypochromic microcytic anaemia or anaemia of chronic disease.ESR may be
very high in active rheumatoid arthritis. Investigations are mostly to look for
alternative causes for the clinical picture. To differentiate RA from other
connective tissue diseases ANA and ANA profile may be helpful. Two
Important investigations are rheumatoid factor and anti citrullinated cyclical

peptide antibody which were discussed earlier.

Radiological investigations:

Like in any chronic inflammation radiography is rarely helpful in
diagnosing rheumatoid arthritis. It can be useful in assessing the severity of the
disease. Ultrasound and MRI are found to be superior to Xx-ray imaging.
Ultrasound is mainly used for superficial and inflamed joints.MRI is
considered to be the best radiological investigation for RA. In early disease
MRI of hand joints is done and many MR imaging based disease activity scores
are based on findings in wrist and hand joints®. In conventional radiography
the most frequently involved joints and inflamed joints are assessed serially.

Conventional radiology even though it has limitations in identifying early RA,
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is still used as a research tool *.The radiological findings include soft tissue
swelling followed by juxta articular and generalised osteoporosis followed by

joint space narrowing and marginal erosions.
DIAGNOSIS OF RHEUMATOID ARTHRITIS:

The 1987 Ameircan College of Rheumatology revised criteria for
classifying rheumatoid arthritis was criticised a lot for it’s lack of sensitivity®.
So a new classification criteria was put forward by ACR /EULAR(American
College of Rheumatology/European League Against Rheumatism). Which is
used for early diagnosis and classification of rheumatoid arthritis. Accordinng
to 2010 ACR EULAR classification for RA,definite RA is said to be present if
there is synovitis in atleast one joint with absence of an alternative diagnosis
for synovitis and if a total score of 6 can be obtained from individual score in
four domains as mentioned below. The highest score achieved in a given

domain is used for this calculation. These domains and their values are:
eNumber and site of involved joints

2 to 10 large joints (from among shoulders, elbows, hips, knees, and

ankles) = 1 point

1 to 3 small joints (from among the metacarpophalangeal joints,
proximal interphalangeal joints, second through fifth metatarsophalangeal

joints, thumb interphalangeal joints, and wrists) = 2 points
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4 to 10 small joints = 3 points

*Greater than 10 joints (including at least 1 small joint) = 5 points

eSerological abnormality (rheumatoid factor or anti-citrullinated peptide/

protein antibody)

Low positive (above the upper limit of normal [ULN]) = 2 points

*High positive (greater than three times the ULN) = 3 points

Elevated acute phase response (erythrocyte sedimentation rate [ESR] or

C-reactive protein [CRP]) above the ULN = 1 point

«Symptom duration at least six weeks = 1 point

In addition to those with the criteria above, which are best suited to
patients with newly presenting disease, the following patients are classified as

having RA:

e Patients with erosive disease typical of RA with a history

compatible with prior fulfillment of the criteria above

e Patients with longstanding disease, including those whose disease

Is inactive (with or without treatment) who have previously fulfilled

the criteria above based upon retrospectively available data **=*
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DISEASE ACTIVITY SCORES:

Disease Activity Score (DAS) is an assessment used by clinicians to
measure rheumatoid arthritis (RA) disease activity, to determine whether the
signs and symptoms have reduced or stopped, and if treatment needs to be
adjusted. The DAS (disease activity score)includes the Ritchie Articular Index
(RAI); a 44-joint swollen joint count ,erythrocyte sedimentation rate (ESR),

and a general health assessment on a visual analog scale3*1%

But it is difficult ot assess all the forty four joints during OP visits.
Hence DAS28 came in to vogue which assessed only 28 joints. The DAS is
most easily calculated using a programmed calculator or a computer. Online
and downloadable calculators are freely available at http://www.das-score.nl.It
showed a high predictive ability in distinguishing active RA from disease in
remission.DAS 28correlated well with disease activity using a health
assessment questionnaire(HAQ).A DAS 28 score of >5.2 indicate severe
RA,3.2-5.2 indicate moderate disease activity and less than 3.2 indicate mild
disease activity. DAS28 of 2.6 corresponds with being in remission according
to the ARA criteria. A change of 1.2 (2 times the measurement error) in DAS28
is considered a meaningful change because changes that large are unlikely to be
the result of random measurement error (P value 0.05). The EULAR response
criteria classify patients as good, moderate, or non-responders, using the

change inDAS28 and the level of DAS28 reached **#%
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RAPID ASSESSMENT OF DISEASEACTIVITY IN RHEUMATOLOGY

(RADAR):

It is a self administered questionnaire of disease symptoms in RA. The
RADAR contains 6 items, global disease activity in the past 6 months; current
disease activity in terms of joint tenderness and swelling; arthritis pain;

duration of morning stiffness; functional class; tender joint Scale.

RADAR scores can range from 0 to 100 or 0 to 10 for comparison
purposes. A total score is not provided. Good response is a 25%change or a

score change by 3 points.

RHEUMATOID ARTHRITIS DISEASEACTIVITY INDEX (RADAI):

It is a measure for disease activity assessed by patient. It is a 5-item
guestionnaire which asks the patient about global disease activity in the past 6
months, current disease activity in terms of swollen and tender joints, arthritis
pain, the duration of morning stiffness, and tender joints to be rated in a list of

joints.

Vitamin D metabolism:

Vitamin D is a fat soluble vitamin obtained partially from food
(vegetarian and non vegetarian diet) and partially from endogenous synthesis
on exposure of skin to ultraviolet B light. It is known from historical times

about the role of Vitamin D in bone growth and mineralisation. Recent
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evidence has witnessed the emergence of importance of Vitamin D in other

aspects of homeostasis and pathogenesis of diseases®’

Vitamin D, synthesised in the skin or absorbed from the diet, enters into
the circulation and hydroxylated at 25" position from the liver by 25
hydroxylase enzyme to form 25-hydroxycholecalciferol. 25-hydroxy D3 is the
major circulating and storage form of vitamin D. Approximately 88% of the
25-hydroxyD3 circulate bound to vitamin D binding protein, 0.03% is free and
the rest is bound to albumin. Its half life is about 2 to 3 weeks. Further
hydroxylation occurs mainly in the kidneys with the help of 1 alpha
hydroxylase enzyme to form 1,25dihydroxycholecalciferol. It is the rate
limiting step in vitaminD metabolism. This step is activated by calcium /
vitamin D deficiency and PTH and inhibited by 1,25- dihydroxy vitamin D.
1,25-dihydroxy vitamin D is also called calcitriol because of 3 hydroxyl bond
at 1, 3 and 25 position. Its half-life is 6 to 8 hours®. 1 alpha hydroxylase
enzyme is also present in other tissues such as osteoclasts, skin, colon, brain,
and macrophages, which may be the cause for it’s beneficial effects at various

extra—skeletal sites. Calcitriol binds to cytoplasmic Vitamin D receptor

Actions of calcitriol :Calcitriol enhance the absorption of calcium and
phosphate from the intestine and tubular reabsorption of calcium and phosphate
from the Kkidney. It also stimulates bone osteoblasts to release
RANKL(Receptor Activator of Nuclear Factor k B Ligand) that stimulate

osteoclasts, which release calcium from bone .
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Vitamin D deficiency:

People develop vitamin D deficiency mainly due to poor intake of
vitamin D containing foods. Most of the population do not take balanced diet
and therefore do not get vitamin D through food® . Reduced exposure to
sunlight may be another cause for vitamin D deficiency as a result of
urbanisation and life style changes. Even when exposure to sunlight is adequate
there may be decreased cutaneous synthesis of vitamin D because of the
increased melanin content in the skin which interfere with ultraviolet ray
mediated vitamin D synthesis. There could also be the possibility that
decreased intake of vegetables and fruits may cause hypomagnesaemia which
may cause reduced parathyroid hormone secretion and reduced 1 alpha

hydroxylation of vitamin D hence reduced active form of vitamin D*.

Diagnosis of Vitamin D deficiency :

Vitamin D deficiency is confirmed by measuring serum 25(OH)D3
level, and not by measurement of 1,25(0OH)2D. Serum 25(OH) vitamin D3is a
prohormone whose half life is 3 weeks making it the best indicator of vitamin
D status. A cut off value of 30ng/ml is usually considered as an optimal
vitamin D level based on the fact that this level of vitamin D suppresses
parathyroid hormone synthesis(major stimulus for PTH secretion is low level
of serum ionised calcium). But this cannot explain many situations where

serum PTH are normal in spite of very low 25(OH)vitamin D levels and
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vice versa. This could be due to Magnesium deficiency which might lead
to reduced Parathyroid hormone (PTH) secretion and the consequent
reduction of 1 hydroxylation of vitamin D,since PTH is needed for this
step.. Also in puberty PTH levels are high®. This is to drive 1,25(0OH)2D
production and calcium absorption during periods of increased calcium
demands during the growing stages. Another method of assessing the
optimal value for vitamin d level is that level of serum 25(OH)vitamin D level
where there is no incremental response in the level of 1,25(0H)2 vitamin D
level after giving vitamin D3. More recently, the criterion for optimal vitamin
D status has moved away from being defined as the 25(OH) D concentration

needed to achieve skeletal health to that which demonstrates optimal benefits

on nonskeletal health outcomes®.
Role of Vitamin D in various diseases :

The discovery that activated dendritic cells can produce vitamin D
suggests that vitamin D could have immunoregulatory properties. Vitamin D as
already mentioned could also decrease TH1(T Helper cell) driven
autoimmunity. One of the causes for low levels of vitamin D is decreased
sunlight exposure and this could be the reason for latitude prevalence of

autoimmune diseases™.

Recently we are witnessing a lot of change in the understanding of

health benefits of vitamin D. The Skeletal roles of vitamin D are well known.
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But the non skeletal manifestations are becoming more manifest these days. It
is these non skeletal manifestations that are gaining more and more attention.
Vitamin D plays a role in many types of cancers, hypertension, autoimmune

diseases, Diabetes Mellitus.
Vitamin D and Tuberculosis:

Vitamin D has got numerous functions in infections. Incidentally the
deficiency of Vitamin D in Tuberculosis and its link to nutritional deficiency
was first reported from our insitution®®. The historical link between vitamin D
and innate immune function stemmed initially from the use of cod liver oil as

treatment for tuberculosis.
Proposed mechanism of interaction between Vitamin D and tuberculosis:

Mycobacterium tuberculosis antigens stimulate the toll like receptors on
monocytes and macrophages causing an up regulation of vitamin D receptors®’.
Binding of 1,25(0OH)2 D3 activates vitamin D receptors(VDRs) and induces
cathelicidin mediated killing of Mycobacteria. Vitamin D inhibits
lipopolysacharide(LPS)-induced p38 activation and cytokine production in
monocytes/macrophages. This effect is enhanced by cytokine interferon
gamma. Thus patients with deficiency of vitamin D will be less able to support
monocyte induction of antibacterial activity. So they are at increased risk of

infection. Even then whether adjuvant vitamin D therapy can be used in
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tuberculosis is a question that remains unanswered. Further studies have to be

done on this aspect* .

Vitamin D in diabetes mellitus™®:

Vitamin D deficiency predisposes individuals to type 1 and type 2
diabetes as the receptors for its activated form—I1a,25- dihydroxyvitamin
D3(VDR)—have been identified in both beta cells and immune cells. Vitamin
D deficiency leads to the impaired secretion of insulin—but not other islet
hormones—in both animal models and humans, and this induces glucose
intolerance while replenishment with vitamin D rectifies the abnormalities.
This is probably due to direct effect of vitamin D deficiency on the beta cell.
Several studies have shown that cod liver oil taken during the initial period of
life reduced the incidence of type 1 diabetes mellitus.** Also the incidence of
childhood diabetes was more common in patients with rickets. Many trials have
shown that hypovitaminosis D leads to alterations in insulin secretion which is
due to direct action of vitamin D rather than its effect on calcium metabolism.
According to the NHANES(National Health And Nutrition Expansion
Survey)data, serum 25-OHD concentration (after multivariate adjustment) was
inversely associated with diabetes prevalence in a dose dependent pattern in

non-Hispanic whites and Mexican americans®
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Vitamin D deficiency and cardiovascular disease:

Vitamin D receptors are distributed in vascular smooth muscle,
endothelium, and cardiomyocytes. Many recent trials suggests that vitamin D
deficiency may adversely affect the cardiovascular system.Vitamin D
deficiency was implicated in several types of vascular disease including
peripheral artery disease (PAD), atherosclerosis, myocardial infarction, and
ischemic stroke. Vitamin D in vitro suppresses renin expression. So absence of
vitamin D receptor activation leads to chronic up-regulation of rennin-
angiotensin system. Through interaction with the vitamin D receptor on the
cardiac myocyte, 1, 25(OH) 2D regulates calcium influx into the cell, controls
the amount of free cytosolic calcium available, thus modifying contractility of
the heart, and controls cell growth and proliferation. This might be the
pathophysiology in the link between vitamin D and heart failure . Immune
system activation has been associated with atherosclerotic and valvular
calcification, and plays a role in plague instability and rupture. Therefore the
immunoregulatory effects of vitamin D may play a role in atherosclerosis. But
the current evidence does not support screening of patients with cardiovascular
disease for vitamin D deficiency®. Vitamin D deficiency can also lead to

hypertension and hence accelerate the atherosclerosis™.



26

Vitamin D and Breast cancer?’

Vitamin D has been found to have anticancer effects. Vitamin D
deficiency has a role to play in breast cancer according to recent literature.
Breast epithelial cells have been found to have same epithelial cells as kidneys.
They can manufacture vitamin D from precursors. Vitamin D may help in
inhibiting proliferation of cancer cells and also promote differentiation of these
cells. The antiproliferating and pro-differentiating effect of vitamin D has been
found to have inverse relationship between serum levels of 25(OH) vitamin D

and the development of breast cancer, recurrence and mortality rate.
Vitamin D and Rheumatoid arthritis:

Vitamin D deficiency may be associated with an increased risk for the
development of RA. Greater intake of vitamin D was found to be inversely
associated with risk of RA. Several studies have evaluated the association
between vitamin D levels and RA activity*®. Vitamin D is known to induce
immunologic tolerance. Vitamin D inhibits Bcell proliferation,blocks B cell
differenciation and immunoglobulin secretion.lt also suppresses T cell
proliferation and causes shift from TH1 cells to TH2 cells. TH2 cells facilitate
induction of T lymphocyte cells.This leads to decreased production of
inflammatory cytokines. Vitamin D has immunomodulatory properties..
Vitamin D decrease antigen presentation, inhibits the pro inflammatory T

helper cells, induces regulatory T cells. 1,25(0OH)2D3 suppresses proliferation
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and immunoglobulin production. 1,25(0H)2 D3 also suppresses differentiation
of B-cell precursors into plasma cells. These data support a role for vitamin D
deficiency in the development and progression of autoimmune inflammatory
conditions like rheumatoid arthritis. But vitamin D may be negatively affected
in acute response, that is, its levels may decrease in the setting of inflammation,
such as in active RA. Supplementation with vitamin D has been proposed as a
means to induce immune tolerance and thus prevent the development of

autoimmune diseases™*®

There has been multiple trials showing that when compared to healthy
controls patients with RA have low vitamin D levels. Recently a study
conducted by Dr.Qiong Hong et al showed that patients with RA had
significantly low levels of vitamin D when compared to controls and that
vitamin D levels were negatively associated with the level of inflammatory
markers like IL-17*°. The influence of vitamin D on inflammatory cytokines
may be the reason for increased disease activity seen in vitamin D deficient
individuals. In a study published in JAPI by Rajeev et al it was found that
patients with severe RA had significantly low levels of vitamin D and those
patients with moderate disease activity had vitamin D insufficiency®. In a
study by Gopinath et al from Vellore it was found that supplementation of 500
units 1, 25 OH 2 vitamin D 3 daily to new patients with early RA who have not

been started on disease modifying anti rheumatoid drugs resulted in
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significantly higher pain relief at the end of 3 months®". This again shows that

vitamin D has an effect on disease severity in RA

The present study was aimed at finding the key environmental factors
that could play an etiological role in development of rheumatoid arthritis, and
the most common clinical symptoms of rheumatoid arthritis and also to

estimate the relationship between vitamin D level and disease activity in RA.



CMaterials & CMethods
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Study design

Prospective study

Period : 6 yrs from sept 2011-aug 2017

Centre : Rheumatology OP, Medicine OP, Department of Medicine wards

Sample size — 60 patients

Inclusion criteria:

All newly diagnosed patients with rheumatoid arthritis whose age is
more than 18yrs diagnosed according to the new ACR-EULAR criteria.Age
and sex matched controls were chosen from among patients realtives for

assessing vitamin D levels and it was compared with that of patients.

Exclusion criteria:

Patients with history suggestive of polyarthritis due to other causes

including mixed connective tissue disorders

- Patients already on vitamin D supplementation.

- Patients with vitamin D deficiency due to other co morbid conditions

like renal or liver diseases ,malabsorption or drug intake .

- Patients who have not given consent for the study.
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Data collection:

After noting the preliminary data of the patient a complete history was
taken which included the mode of onset, preceding history of infection, pattern
of joint involvement, duration of symptoms, extra articular manifestations, past
history, family history and personal history. The diagnosis of rheumatoid
arthritis was made clinically and using the ACR-EULAR criteria. The criteria
rates the patients on a scale of 0-10 points with points assigned in for separate
domains of signs and symptoms, joint involvement,serology,duration of
symptoms, and acute phase reactants. Patients who tally 6 or more points were

considered to have definite RA.

A complete general examination as well as detailed systemic
examination was done in all the patients.A locomotr system examination was
done to know the pattern of joint involvement and the presence of signs of

inflammation.

Complete blood count, haemoglobin, ESR, urine routine, liver and renal
function tests as well as fasting blood sugar were done in all the patients.
Serum rheumatoid factor was done in all the patients. Anti CCP antibody was

done in patients when indicated.

To assess the incidence and severity of vitaminD deficiency 25(OH)
vitaminD levels were done by electrocheluminescent assay technique using

vitamin D kits. To know the disease activity of patients and to correlate it with
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vitamin D deficiency the disease activity score( DAS28 ) was calculated online
in all patiemts according to the formula DAS28(4) = 0.56*sqrt(t28) +

0.28*sqrt(sw28) + 0.70*Ln(ESR) + 0.014*GH .DAS28(4)

Statistical analysis: The data was analyzed using SPSS software and
conclusions were reached. The statistical significance of different variables

were assessed using chi square test.

Variables studied:

There were sociodemographic variables like age,sex,smoking history,
pattern of diet etc.Clinical variables like duration of disease, clinical
manifestations, pattern of joint involvement, extra articular manifestations and
also serum 25(OH)vitamin D level and comparison with disease activity

measured using DAS 28 score.

Statistical analysis:

Interpretation of results were done by another person who did not know
the final results of previous studies. The significance of the mode of onset,sex
difference ,effect of smoking, the presence of extraarticular manifestations and
the severity of disease as well as its relation to vitamin D level was studied
using appropriate statistical tests. Here we used SPSS package for statistical

analysis.



Observations:
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Gender distribution:

There were a total of 60 cases (48 females and 12 males) and same

number of age and sex matched controls were taken (Fig 5.1).The controls
were healthy bystanders of the patients who did not have diabetes hypertension

or other comorbidities. The male : female ratio is 1:4.

Fig:5.1

Gender Distribution

O Female

B Male
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Age distribution:

The mean age of the cases was 48.38 yrs and that of controls were 48.35
yrs the difference being not statistically significant. The majority of cases were
in the 20-50 age group60%(36) and the rest(24patients) were in 50 to 70 age

group(fig 5:2).

Fig :5. 2

Age Distribution

020- 50
@50-70

Family History:

No family history of consanguinity was seen in any of the patients. Also

there were no first and second degree relatives of patients with RA.
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Dietetic history:

The dietary pattern of the patients and controls were studied to know the
link between any particular dietary pattern and the rheumatoid arthritis. All the
patients were taking a mixed diet. None of them were taking a pure vegetarian

diet and none of them were having food faddism.

Addictions:

Smoking has been seen to increase the incidence of rheumatoid arthritis.
But in our study group majority 80%(48 out of 60 pts)were females who were

non smokers. All the 12 males were smokers.( Table 5.1 & Fig 5:3)

Table 5.1 : Smoking Vs RA

Duration of smoking

Severity of RA < =20 years > 20years

mild 4 0

moderate 4 0

severe 1 3




Fig :5. 3

Addictions

O Smokers

B Non smokers
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All the 12 males with RA ( 100%) were smokers. Of them 3 who had

duration of smoking >20 pack yrs had severe RA(Fig 5.4)

Fig :5. 4

Smokers with duration less than 20pack yrs only 1 had severe RA

O mild B Moderate O Severe

Fig :5.5

All smokers with duration >20 pack yrs had severe RA.

o Mmild B Moderate O Severe
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Clinical presentation

In our present study the major clinical feature was pain in the joints
which was seen in all of patients and morning stiffness which was also seen in

all the patients.(Fig 5.6)

Fig:5.6

Morning Stiffness and joint pain

B 0%

OYES ©ENO
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39 Of the 60 patients (65%) presented as polyarthritis.13
patients(21.7%) presented as oligoarthritis and it was striking that 8

patients(13.3%)presented as monoarthritis.(Fig 5.7)

Fig : 5.7

Mode of presentation

Mono Oli Poly
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On general examination rheumatoid nodules were present in

110f the patients(18.3%).

Fig: 5.8

Presence of rheumatoid nodule

W 81.7%
OYES ENO

Sicca complex in the form of dry eyes were seen in 6 patients( 10% ).

Fig:5.9

Dry Eyes

OYES

ENO
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The commonest joint involved was proximal interphalyngeal and
metacarpophalyngeal joint(82%). The joint deformities noted were boutonnaire
deformity in 10%ie 6 patients, ulnar deviation in 12cases(20%). . The lower
limb deformities were plantar subluxation of metatarsal heads in 3 patients(5%)

of the patients and hallux valgus in 4cases(8%).

Table : 5.2

Clinical profile of patients with RA

Clinical profile % of patients
Joint pain 100%
Joint stiffness 100%
Joint swelling 100%
Rheumatoid nodule 18,33%
Dry eyes 11%
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Haemoglobin values:

The mean hemoglobin level was 9.88gm% in cases and12.14gm% in
controls, the difference being statistically significant with a p value of 0.001.
The anemia was further evaluated and 38 patients were having hypochromic
microcytic anemia and rest was normochromic normocytic anemia. Among the
patients 56.7%(34 number) had a very low haemoglobin below 10gm% where

as 81.7% ( 49) controls had a normal haemoglobin above 12gm%(Fig 5.10).

Fig: 5.10
Hb level

O Case
@ Contro

>12 10-12
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ESR values:

The mean ESR was 81.70mm/hr in cases and 29.70mm/hr in controls
the difference being statistically significant with a p value of <0.0001. A very
high ESR of >100mm/hr was seen in 12 patients and only 1 control. An ESR
between 60 and 100 mm/hr was seen in 33 patients and1 control, while a low

ESR of less than 60mm/hr was seen in 15 patients and 58 controls.

Fig. 5.11
ESR in in mm/hr

60

50

40

30

20

10

>100 60 - 100 <60
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Rheumatoid factor:

The serum rheumatoid factor was positive in 41.7% (25 out of
60)patients. But it had no correlation with severity as assessed by DAS score.
All the 12 males who were smokers had a positive rheumatoid factor (Fig.

5.12)

Fig. 5.12

Percentage of patients with Rheumatoid factor positivity

ORA Positive
B RA Negative

Anti CCP (cyclical citrullinated peptide):

Anti CCP ab was done only in patients who were negative for
rheumatoid factor.Out of 35 patients in who it was done anti CCP antibody was

positive in 20 patients .
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Radiological findings:

The commonest radiological abnormality noted was soft tissue
swelling 82%(48 patients) followed by periarticular osteopenia in 44 cases

(74%) .

Table : 5.3

Radiological findings:

Radiological findings % of patients

Soft tissue swelling 82%

Periarticular osteopenia 44%
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DAS score:

The severity of the rheumatoid arthritis was assessed using DAS 28
score. Das score of >5.2 was seen in 9 patients(16%) indicating severe

rheumatoid arthritis and DAS score of 3.2 -5.1 was seen in 51patients(85%).

Table : 5.4
DAS score
Das score No. of patients
> 52 9

3.2-51 51
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Vitamin D level:

Serum 25 (OH )vitamin D level was done in all patients and controls.
The mean vitamin D level was 15.8ng/dl in cases and 21.54ng/dl in controls the
difference of which was statistically significant (P value < 0.0001). This
Shows that patients with RA has significantly low vitamin D levels when

compared with age and sex matched controls.(table5.3).

Table 5.5

Comparison of average Vitamin D level in cases and controls

Average Vit D level in patients Average Vit D level in controls

15.8ng/dl 21.54ng/dl
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Among the patients 46 (76.7%) had serum vitamin D level below
20ng/ml(severe vitamin D deficiency). But only 16 controls(26.7%) had
vitamin D level below 20ng/ml. The differences being statistically significant.
It is notable that 44 controls (73.3%) also had only moderate Vitamn D
deficiency (20-30ng/ml)while majority of the patients had severe vitamin

deficiency. But none of the controls had vitamin D level >30 ng/ml(Fig.5.13)

Fig. 5.13

Comparison between the Vitamin D levels of patients and controls

60
50
40
30
20

10

0 ® > 20ng/ml
Patient Control | @<20ng/ml

Of the 9 patients who had severe rheumatoid arthritis with a DAS score

of >5.2, all of them had severe vitamin D deficiency of <10ng/dl indicating that
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severe vitamin D deficiency is seen in patients with severe rheumatoid arthritis

and it is statistically significant (P=<.0001) (Table-5.6).

Serum Vitamin D level and association with severity

Table5.6

DAS score Serum Vit D level (ng/ml)
<20 20 - 30 > 30
3.2-51 38 11 2
>5.2 8 1 0

Fig. 5.14 : Serum Vitamin D level

40

35

30

25

20

15

10

and association with severity

38
03.2-5.1
@>5.2
O
11
1
<20 20-30 >30




Table 5.7

Comparison of different variables between cases and controls:

Group Statistics

Case N Mean |Std. Deviation P value
Age Case 60 48.38 10.55
Control 60 48.55 9.53 0.93
CBC Case 60 9.88 1.31
Control 60 12.14 .66 <0.0001*
VitD level Case 60 15.8 6.58
Control 60 21.54 2.62 <0.0001*
ESR Case 60 81.70 2591
Control 60 29.70 14.21 <0.0001*

51



Discussion.
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In the present study which included 60 patients majority were females.

It is a frequently noted finding that most autoimmune diseases are more
commonly seen in females. The most important cause for this is thought to be
the sex hormonal influences. It is believed that cross talk between toll like
receptors (TLR4) and T cell immunoglobulin signalling determines the severity
of inflammation and it is found that it is more in females and that could be one

reason why autoimmune diseases are more common in females™.

Most of the patients were in the 20 to 50 age group. This is in
accordance with most of the studies on clinical profile of rheumatoid arthritis.
The study by Pradnya M Diggikar et al and many others show similar age wise
distribution of cases of rheumatoid arthritis. Ester E Pensegra who studied 260

philippino patients also found that mean age of the patients were about 44 yrs>:.

In the present study there were no cases with a positive family history.
This shows that environmental factors must be playing a major role in the
development of RA. Some studies done before had shown that the risk of
developing rheumatoid arthritis is four times higher in first degree relatives of
affected patients compared to those who do not have affected first degree
relatives®. In a study of 303 first degree relatives of RA patients Smolik et al
found that first degree relatives of rheumatoid patients had more chances of
joint symptoms than those having no family history®. This could suggest that
there is a possible genetic influences on the development of rheumatoid

arthritis. The results of the present study are in contrast to most of the previous
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studies which have proven a strong familial history in RA patients. Even such
familial occurrence could be due to sharing the same diet, lifestyle and

environment.

Diet is not a well studied topic in rheumatoid arthritis. The effect of
fasting followed by a one year vegetarian diet trial was done by J Kjeldsen-
Kraghet al and it was found that there was a significant improvement in
number of tender joints, Ritchie's articular index, number of swollen joints,
pain score, duration of morning stiffness, grip strength, erythrocyte
sedimentation rate, C-reactive protein, white blood cell count, and a health
assessment questionnaire score®® In the present study all the patients were
taking a mixed diet while two controls were pure vegetarians but no significant
relation could be found between specific diet and the onset of symptoms' But a
detailed study on diet was not attempted in the patients and that is an important
shortcoming of the study.Hence no definite conclusion between diet, vitaminD

level and disease activity could be reached.

All the males ie (20%)(12)were smokers .Of them three who had
duration of smoking>20 yrs had severe RA. 11 males who were smokers also
had positive rheumatoid factor. Severe smoking is associated with more severe
RA °'. Of the 12 males all the three males who had a smoking history of more
than 20 yrs had more severe RA. Stroll p et al after a population based case
control study on incident cases propsed that smokers among both sexes had

high incidence of sero positive RA **Hellovara et al after studying a cohort of


http://www.sciencedirect.com/science/article/pii/014067369191770U
http://www.sciencedirect.com/science/article/pii/014067369191770U
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adult Finns propsed that smoking may trigger the production of rheumatoid

factor and subsequent development of RA™.

The most important clinical feature was pain in joints which was seen in
100% of patients followed by morning stiffness which was also seen in 100%
of patients. This is similar to most of the other studies. 65% (39) of the patients
presented as polyarthritis which is the most described presentation of
rheumatoid arthritis - Oligoarthritis was seen in 27% patients.. Grassi et al
reported that the commonest triad of symptoms includes pain in the joint, joint
swelling and motion impairment®® But it was striking that 8(13.3%) patients
presented as monoarthritis. Suresh et al describes monoarthritis as a mode of
presentation in rheumatoid arthritis®’. In such cases a complete history along
with relevant investigations are needed to make a diagnosis. Hand joints were
the most common joints involved in rheumatoid arthritis. Pradnya M et al
reports proximal interphalangeal joimts and metacarpophalangeal joint as the
most common joints involved in rheumatoid arthritis®®. Jacoby et al also
reported that in their study on 100 patients, the most commonly involved joints
were metacarpophalangeal joints , wrist joint, and proximal interphalangeal

joints®.

In the present study 11(18.4%)of the patients had rheumatoid nodules
and it was the most common extraarticular manifestation. Manoel
Barros Bertolob Mario do et al also reported that the incidence of rheumatoid

nodules as19.4%° - In Turkey a single centre study done by calguer et al found


http://www.scielo.br/scielo.php?pid=S0482-50042014000500360&script=sci_arttext&tlng=en#aff04
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rheumatoid nodule as the most common extraarticular manifestation®*. Sicca
complex was seen in 6% of our patients which is much less than that reported
by Drosso et al which is 49%%. .Extra articular manifestations are less common

in the study population.

Anemia with a haemoglobin level of <10gm%was seen in majority of
the cases 34 (56.7%) patients when compared to controls (2 patients/3.3%).
The most common type of anemia was hypochromic microcytic anemia
followed by normocytic normochromic anemia. None of the patients had
macrocytic anemia even though almost all of them were on methotrexate. There
has been many studies on the hemetological abnormalities in RA and it has be
found that anemia is the most common.The most common cause of anemia is
anemia of chronic disease followed by iron deficiency anemia,and less
common causes like haemolytic anemia and anemia of chronic disease®®.Here a

detailed study of anemia was not done except for a peripheral smear.

Elevated ESR which is a marker of inflammation was seen in almost all
the patients. . A very high ESR of >100mm/hr was seen in 12 patients and
only 1 control. An ESR between 60 and 100 mm/hr was seen in 33 patients
andl control, while a low ESR of less than 60mm/hr was seen in 15 patients

and 58 controls.

Majority of the controls (58 out of 60)were having a low ESR od

<60mm/hr.ESR is an age old marker of inflammation whose estimation is
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cheap and easily available. An elevated ESR strongly correlates with active
disease as indicated by the relationship between ESR and DAS score. Even
though there are more and more newer inflammatory markers and many trials
have shown a poor correlation between ESR and disease activity ESR may still

be used as an inflammatory marker in resource poor settings®’.

Rheumatoid factor is one of the most important investigatory finding in
rheumatoid arthritis. It was positive in 35 (58.3%) patients. All the 12 males
who were smokers had a positive rheumatoid factor. Akil et al have reported
that 80% of patients with rheumatoid arthritis are seropositive for rheumatoid
factor® but our study reports are similar to reports by Veeparen et al who states
that positive RF rates are 65%, 62%, and 60% in English, Malaysian and

Kuwaiti patients, respectively.®

X-ray of the involved joints were taken in all the patients and it was
noted that the commonest radiological abnormality noted was soft tissue
swelling 82%(48 patients) followed by periarticular osteopenia in 44 cases
(74%) .All the patients were in the initial stages of RA and none of them had
duration more than 2 years. X-ray cannot detect early RA. But more advanced
imaging methods like MRI and ultrasound could not be used in patients due to
financial limitations. Joint erosions are one of the late markers of RA. As such
radilogical imaging has no role in diagnosis of RA, because mostly it is a clinical

diagnosis’.
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Serum 25 dihydroxy vitamin D level was done in all patients and
in age and sex matched controls. Vitamin D deficiency was defined as
25(OH)vitamin D level below 20 ng/ml, vitamin D insufficiency was defined
as 25 (OH) vitamin D level 20-30 ng/ml and vitamin D sufficiency was defined
as 25 (OH) vitamin D level 30-100 ng/ mI™. It was found that 45 cases (76%)
had vitamin D level below 20ng/ml whereas only 9 (16%)of the controls had a
serum vitamin D level below 20ng/ml, the difference being statistically
significant. Majority of the controls 73.3 %(44) also had vitamin D level in the
moderate deficiency range of 20-30ng/ml while only 16 (26.7%)) had vitamin
D level below 20ng/ml . Neither the control nor the the cases had vitamin D
level >30ng/ml.This is similar to the findings by P.K.Saisdaran et al which also
found that there was widely prevalent vitamin D deficiency in Indian
population®. Vitmain D is a fat soluble vitamin. It is obtained from diet and
is also synthesised by the action of UV rays on the skin. Vitmin D has an effect
on immunity due to its action on dendrtic cells and T helper cells”. It is
believed to play a role in many autoimmune diseases due to its
iImmunomodulatory properties. Vitamin D deificeincy is seen in majority of
people in developing countries like India appears to be due to lack of balanced

diet rather than decreased exposure to sunlight®.

85%(51) patients had moderately severe RA based on DAS 28 score (
3.2-5.1). and 15%(9) patients had very severe RA with a DAS score of >5.2.

74.5%(38)patients with moderately severe RA had severe vitamin D deficiency
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(<20ng/ml). But it was striking that all the 9 patients who had very severe RA
also had very severe vitamin D deficiency of <10ng/ml which is statistically
significant. Rajeev Sharma et al reports that patients with high disease activity
had significantly lower vitamin D levels in comparison to patients with low or
moderate disease activity’®. This result is comparable to our study where also it
is found that even though vitamin D deficiency is common in general
population.Patients with high disease activity had more severe vitamin D
deficiency than patients with moderate disease activity. Low levels of vitamin
D have been implicated in the etiology of RA. Also it was found that mean
serum vitamin D levels in the patient population was significantly less when
compared to controls.In contrast to the present study Rossini et al in a study
published in 2010 found that vitamin D deficiency was equally common in
both patients and controls’*.But most of the studies have found a negative

correlation between vitamin D deficiency and severe RA™,



Gonclusions
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Rheumatoid arthritis is predominantly seen in females

Environmanetal factors are more important than genetic factors in
causing the disease, positive family history was absent in the study
population

Smoking could play an etiological role in development of disease and
chronic smokers have severe rheumatoid arthritis.

Rheumatoid factor need not be positive in all the patients and its
positivity does not correlate with the severity of the disease

ESR level correlates with disease severity

Vitamin D levels are significantly lower in patients with RA as
compared to the controls.

Severe Vitamin D deficiency is associated with high disease activity
Vitamin D deficiency is common in general population also

The most common symptoms is pain and joint stiffness

The most common joint involved is hand joints

The most common extra articular manifestation is rheumatoid nodule.

Anemia is the most common hematological manifestation



L imilations
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The sample size was small to arrive at statistically significant

conclusions.

The diet which plays a major aetiological role in rheumatoid arthritis as

well as vitamin D deficiency was not studied in detail.

The various parameters which affect serum vitamin D level was not

studied in detail.
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PROFORMA

Name : Age: Sex:

Address : Rheumatology OP No.
Clinical details

History :

Mode of onset :

Type of joint :

Pain: Y/N Site:

Swelling : Y/N

Morning Stiffness : Y/ N Duration :

Fever :Y/N

Mucocutaneous manifestations

Eye : Skin : Photosen/ Rash / Others
Gastrointestinal Genitourinary

Past history : Infections

Food allergy

Personal history :Smoking

Diet : as per diet chart

Marital status : Married / Unmarried Plan of future pregnancy
No. Children : Abortion :
Examination

Pallor / jaundice / clubbing / oedema / fever / LNE

Skin lesions :

Rheumatoid nodule : Y/ N

Joint examination — inspection Palpation:

CVS: Murmurs / Rub / pericardial effusion PAH
Resp : Effusion / Fibrosis / ILD



CNS:

GIT:

Vasculitis : Y/ N
Endocrine :

Others :

Site

Rheumatoid bad prognostic markers

Female
Extra art Rh.
High Anti CCP

Investigations

Hb:

Urine : Alb

RFT : BU
LFT: Bil

Rheumatoid factor :

FBS: FLP TC:

ANA, Anti ds DNA

ANA profile :
X-rays : Hand
Wrist
CXR
Hip
Spine
USG / ECHO
ECG:
CT/MRI

TC:

M/E:

: > 1 yr synovitis without remission

RA factor

DC:

Pus cell :
S.Cr. Uric
SGPT SAP
Anti CCP
TG: LDL:

Rh. Nodule
Joint Erosion High DAS
Platelet : ESR:
RBC: Cast
K
Tot Pr/Alb :
HDL: VLDL:

DAS Calculation : DAS28 = 0.56*sqrt(tender28)+0.28*sqrt(swollen28)+0.70

In (ESR)+ 0.014* GH
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KEY TO MASTERCHART

Sex : Female:1; Male: 2
Duration : In months

Type of onset : Mono-1,0ligo-2,Poly-3
Active : Yes=1, No=2

Fever : Yes=1, No=2

Morning stiffness : Yes=1, No=2

Mucocutaneous manifestations : Yes=1, No=2

Smoking : Yes=1, No=2
Marital status . Yes=1, No=2
Abortions . Yes=1, No=2
Dry eyes : Yes=1, No=2
RA nodule  Yes=1, No=2
Skin lesion - Yes=1, No=2

No. of swollen joint : Yes=1, No=2

No. of tendor joint : Yes=1, No=2

Vasculitis : Yes=1, No=2
Other systems  Yes=1, No=2
AntiCCP : Yes=1, No=2
RA Factor 1 Yes=1, No=2

Radiological findings: Yes=1, No=2

DAS : <38.1=1,3.2-5,1=2,>/5,2=.3.
ESR : >100=1,60-100=2,<60=3
Vit D . 20=1,20-30=2,>30=3

Hb » >12=1,10-12=2,7-10=3,<7=4
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raman

Ibrahimkutty

ONIS|

1

2 |Sainaba

3 |Rajani

4 |Sudarshan

5 |Kadeeja

6

7 |Sreelakshmi

8 |Deepa

9 |Abdulrahman

10 |vasantha

11 |Sainaba

12 [Sathi

13 |Annamma

14

15 |Sainaba

16 |Moosakutty

17 |Khadiya kutty

18 |sreelakshmi

19 |Bushara

20 |usha

21 |Annamma

22 |Thankamani

23 |Meenakshiamma

24 |Nafesa

25 |Fathima

26 |Narayani

27 |Chinnamma

28 |Nabeesa

29 |Nabesa

30 |Ammini




ys3

96

sva

3
2
2
3
2
2
2
3
2
2
2
2
2
2
2

193] Q UA 'S

10.84
15.83

10.17

14.04
18.04

16.16

13.02
12.12

15.16
12.04
18.01
20.04
14.4

13.8

12.8

13.6

11.2

10.2

11.4

15.6

20.6

13.5

20.2

9.4

7.8
2.2
13.5

9D

9.8 20.17

12
10
11

9.2 24.84
9.5 18,23

10
8
9

13

11

12
8

9
10

12
11

10
11

9.8
8.5

9.6
11

11

11

11

sSuipuy |eviSojopey

2

2

103084 VY

dddnuyj|

swaisAs 1ayaQ|

sinasen

juiof Jopuay jo ‘oN

utof uajjoms 4o *ou|

34

uolsa| upjs

s|npou vy

saka Aup

suoijoqe|

ua1pj1yd Jo'oN

snjejs |ejlieN

wIg

11

Supjows

suojjelsyaIuew

SNo?ueINdodNA

22

ssauyns Suuiop

19134

22

aAIY|

195u0 Jo adA ]|

3

33

ssauppy|

KKD
KKD
MPM
MPM
Wyd
KKD
KKD
MPM
MPM
KKD
MPM
MPM
Wyd

MPM
KKD
KKD
KKD
KKD

KKD

MPM

KKD

KKD

KKD

KKD

kannur

Wyd
KKD
Wyd
KKD

KKD

14
12
18
14
24
24

16
18
16
16
15
14
14
12

16

14
18

13
14

14
18

Snjejs 29 01206

low

low

low

mod

low

low

low

low

low

low

low

mod

low

low

low

low

low

low

low

mod

mod

mod

low

low

low

low

low

low

low

low

PE

a8y

32
39
40
43

46

38
38
45

48

65

56
58
34
46

45

52
48

52
38
56

43

39
55

34

45

38
56

55

54

45

awep

rameshan

rani
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31 |Rajitha

32 |jameela
33 |Aleema

34 |Khadiya kutty

35 |Annamma

36 |Bindu

37 |seena

38 |Annamma

39

40

41 |ahmed kutty
42 |VIMALA

43 [SANGEETHA

44 |sharnya

45 [mohanan

46 [mohanan

47

48 [malu

49 [fathima

50 [sethumadavan

51 [nalinakshan

52 |uthara

53 |[hema

54

55 |Fathima

56 [suraj

57 [subaida

58 |[sheena

59

60 |VIMALA




CONTROL

SI.No Age Vit - D Level Hb ESR
1 60 25.32 2 12.3 1 20 3
2 42 18.4 1 12.6 1 22 3
3 36 15.2 1 13 1 23 3
4 51 25.1 2 12.6 1 30 3
5 73 18.54 1 12.8 1 10 3
6 34 20.2 2 12.7 1 9 3
7 49 22.5 2 12.2 1 22 3
8 34 17.35 1 12.3 1 16 3
9 59 18.1 1 12.5 1 12 3
10 35 24 2 12.6 1 16 3
11 49 24.5 2 12.4 1 12 3
12 43 23.01 2 12.5 1 15 3
13 53 22.12 2 11.8 2 30 3
14 58 24.67 2 12.2 1 22 3
15 54 19.5 1 12.8 1 21 3
16 56 24.87 2 12.6 1 23 3
17 52 16.52 1 11.2 2 10 2
18 37 23.5 2 12.5 1 4 2
19 39 18.2 1 12.4 1 102 1
20 44 22.5 2 12.2 1 45 3
21 48 23.85 2 12.6 1 32 3
22 59 18.5 1 12.2 1 33 3
23 78 19.95 1 9.8 3 32 3
24 44 20.25 2 12.2 1 21 3
25 63 21.4 2 12.4 1 27 3
26 67 19.89 1 12.4 1 28 3
27 55 25.01 2 12.5 1 21 3
28 53 24.53 2 12.6 1 26 3
29 45 24.52 2 12.5 1 25 3
30 46 23.85 2 10.5 2 28 3
31 35 24.86 2 10.8 2 26 3
32 41 22.59 2 12.3 1 21 3
33 38 20.52 2 12.2 1 28 3
34 46 24.52 2 9.8 3 23 3
35 49 18.52 1 12.2 1 36 3
36 42 24.23 2 12.2 1 40 3
37 40 20.02 2 12.5 1 32 3
38 43 23.25 2 11.9 2 35 3
39 47 22.56 2 12.5 1 36 3
40 62 20.58 2 12.4 1 34 3
41 58 23.52 2 12.2 1 38 3
42 54 20.52 2 12.2 1 32 3
43 36 21.32 2 12.3 1 33 3
44 49 24.12 2 12.3 1 32 3
45 48 21.02 2 11.8 2 36 3
46 56 21.25 2 10.9 2 68 2
47 44 20.89 2 11.8 2 44 3
48 56 22.98 2 12.2 1 42 3
49 43 20.12 2 12.3 1 34 3
50 49 19.28 1 12.2 1 36 3
51 38 23.52 2 12.2 1 34 3
52 36 22.45 2 12.6 1 32 3
53 53 20.56 2 12.2 1 34 3
54 38 18.25 1 12.2 1 32 3
55 49 22.56 2 12.4 1 36 3
56 43 23.25 2 12.2 1 34 3
57 52 15.258 1 12.5 1 28 3
58 53 18.25 1 10.6 2 29 3
59 51 24.56 2 12.2 1 42 3
60 48 21.12 2 12.3 1 38 3




RA

ACR/EULAR

DAS
HLA
PTPN22
Anti CCP
ILD

CRP
ANA
MRI
ULN
HAQ
RADAR
RADAI
RANK L
PTH

TH cell
NHANES

TLR4

ABBREVIATIONS

: Rheumatoid arthritis

: American College of Rheumatology/

European League Against Rheumatism

: Disease Activity Store

: Human Leukocyte Antigen

: Protein Tyrosine Phosphorylase Non Receptor 22
: Anti Cyclical Citrullinated Peptide

- interstitial lung disease

: C Reactive Protein

- Anti nuclear antibody

: Magnetic Resonance Imaging

: Upper Limit of Normal

: Health Assessment Questionnaire

: Rapid Assessment of Disease Activity in Rheumatology
: Rheumatoid Arthritis Disease Activity Index

: Receptor Activator of Nuclear factor B Ligand

: Parathyroid Hormone

: T Helper cell

: National Health and Nutrition Expansion Survey

: Toll Like Receptor 4



