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Ab s t r Ac t
Autoimmune diseases are complex chronic multisystem disorders that are potentially life threatening. The etiology of autoimmune diseases 
is not known but genetic, hormonal, and environmental factors are found to be involved in their pathogenesis. The clinical course is usually 
very long and patients have circulating autoantibodies in their serum before the appearance of clinical signs and symptoms. Seventy-five 
percent of the autoimmune diseases occur in women and it is one of the top ten causes of death in women below the age of 65 years. Many 
women may possess irregular non-specific symptoms such fatigue, muscle pain, and joint pain because of the genes and may or may not 
progress to one or the other symptomatic autoimmune diseases leading to severe complications including organ failure and death. Increased 
death rates in women because of autoimmune diseases have been recently reported in the US and UK. Researchers have also reported a steep 
rise in economic burden due to autoimmune diseases. Early diagnosis of the autoimmune diseases may play an important role in modifying 
the course of disease progression. Following up of patients with autoimmune diseases on a regular basis with available prognostic tests 
will greatly reduce morbidity and possibly mortality in these patients. In this comprehensive review article, we have summarized available 
prognostic strategies and recommendations for common autoimmune disorders.
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In t r o d u c t I o n

Dramatic increase in autoimmune diseases (AD) has been reported 
recently especially in industrialized countries. Experts from the US 
reported an alarming 8.8% rise in frequency of AD yearly, over the 
past three decades.[1] About 16% of the US population (24–50 million) 
suffer from autoimmune diseases. This prevalence equals combined 
incidence of cancer and heart disease. Seventy-five percent of the 
autoimmune diseases occur in women and it is one of the top ten 
causes of death in women below the age of 65 years. It has been 
attributed to the possibility of predisposing genetic variants being 
housed in the X chromosome. Many women may possess irregular 
non-specific symptoms such fatigue, muscle pain, and joint pain 
because of the genes and may or may not progress to one or the other 
symptomatic autoimmune diseases leading to severe complications 
including organ failure and death. Increased death rates in women 
because of autoimmune diseases have been recently reported in the 
US and UK. Researchers have also reported a steep rise in economic 
burden due to autoimmune diseases.[2,3] Autoimmune diseases 
are complex chronic multisystem disorders that are potentially life 
threatening. The etiology of autoimmune diseases is not known 
but genetic, hormonal, and environmental factors are found to be 
involved in their pathogenesis. The clinical course is usually very long 
and patients have circulating autoantibodies in their serum before 
the appearance of clinical signs and symptoms.

Early diagnosis of the autoimmune diseases may play an 
important role in modifying the course of disease progression. 
Following up of patients with autoimmune diseases on a 
regular basis with available prognostic tests will greatly reduce 
morbidity and possibly mortality in these patients.[4-6] The aim of 
this article is to summarize available prognostic strategies and 
recommendations for common autoimmune disorders.

MAt e r I A l s A n d Me t h o d s

This is a traditional review based on studies that were done to 
summarize available prognostic strategies and recommendations 
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for common autoimmune disorders. The search engines that 
were utilized for electronic data from the Internet were MEDLINE, 
PUBMED, GOOGLE SCHOLAR, OVID, EBSCOHOST, and EMBASE 
using the search items autoimmune diseases, patient follow-up 
and prognostic biomarkers. All studies that mentioned patient 
follow-up strategies for any autoimmune disease worldwide on all 
time periods were included in the study.

re s u lts A n d dI s c u s s I o n

Autoimmune Thyroid Disease (ATD)
ATD affect 2–5% of the population. ATD constitutes one of the most 
prevalent organ-specific autoimmune diseases.[6] Grave’s disease 
and Hasimoto’s thyroiditis constitute STD and are the major reasons 
for clinical hyperthyroidism and hypothyroidism, respectively.[7] The 
presence of anti-thyroid peroxidase (TPO), anti-thyroglobulin (Tg), or 
anti-thyroid-stimulating hormone receptor (TSHR) antibodies indicate 
either of these auto-immune thyroid diseases. TSHR antibodies are 
molecules with the same action of TSH and are called as long-acting 
thyroid stimulator (LATS) due to its prolonged action. About 90% of 
Grave’s disease patients and 0–20% of Hashimoto’s disease patients 
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have elevated anti-TSHR antibodies.[8] Anti-TPO antibodies are seen 
in 90–95% of ATD patients, about 80% of Grave’s disease patients 
and 10–15% of non-ATD patients.[3] There is evidence of increased 
oxidative stress due to decreased antioxidant levels, advanced 
glycation end products, and oxygen metabolites in blood.[9]

The production of antibodies against Tg can be induced by 
massive destruction of the thyroid gland, but high Tg levels in 
blood do not per se induce antibody production.[4] The functional 
consequence of anti-Tg antibodies is not clear as they do not cause 
thyroid cell destruction. Circulating antibodies could be detected 
in about 10% of healthy young subjects and 15% of people >60 
years of age. Among HT patients, antibody prevalence was 60–80% 
and in 50–60% in GD patients. Another study identified anti-Tg 
antibodies in 70–80% of AITD patients, 30–40% of GD patients, 
and 10–15% of patients with non-thyroid immune disorders.

About 50–60% of grave’s disease patients and 60–80% of 
Hashimoto’s disease patients have elevated anti-Tg antibodies. 
Anti-Tg antibodies were also detected in 10% of healthy young 
patients and in patients with non-thyroid immune disorders. The 
role of anti-Tg antibodies is unclear. They do not cause thyroid cell 
destruction. They can be induced by excessive destruction of the 
thyroid gland but high blood Tg levels do not increase antibody 
production.[10,11]

Long-term follow-up of all autoimmune anti-thyroid disease 
by assessing thyroid status is important. The majority of long-
term follow-up studies including quantitative thyroid antibody 
measurements showed fluctuating unpredicting results. Hence, 
assessing levels of antibodies in autoimmune thyroiditis patients 
are unreliable especially for long-term follow-up plans.

Thyroid status must be monitored in ATD patients by assessing 
serum TSH levels. Secretion of the thyroid hormones is regulated 
by the TSH regulates secretion of thyroid hormones, thyroxine (T4) 
and T3. In turn, thyroid hormones control TSH secretion. There 
lies a negative feedback relationship between free T4 (fT4) and 
TSH. Even small changes in fT4 concentration induce very large 
reciprocal changes in TSH secretion.[5] This means that serum levels 
of TSH are the best indicators for assessing thyroid function. TSH 
levels at the time of presentation are also important in signaling 
the clinical course of the disease. Assessing thyroid status by TSH 
and T4 is required in all patients with autoimmune thyroiditis.[12]

Pernicious Anemia
Long-term autoimmune attack of gastric mucosa results in a 
condition called pernicious anemia (PA). Preventing lifelong 
complications of this condition by understanding its pathogenesis 
has been an important fascinating scientific endeavor. Identifying 
autoantibodies responsible for the clinical effects of the disease 
and using them to develop animal models of the disease has been 
extremely helpful in understanding underlying immunopathology 
of this disease. Although clinical diagnosis can be done by 
measuring autoantibodies in patients serum, due to low specificity 
and sensitivity, sometimes endoscopic examination is essential to 
make a diagnosis.[13]

Monitoring patients with pernicious anemia, although 
complex, needs to be complete. PA patients must be monitored, 
yearly, for full blood count and serum ferritin and cobalamin levels 
for early detection and treatment of anemia. PA patients should 
meet with the clinician yearly for clinical evaluation (dysphagia, 
epigastric pain, dyspeptic symptoms, loss of body weight, and/or 

iron-deficiency). Presence of any of the above symptoms requires 
immediate endoscopic evaluation. Annual incidence of gastric 
cancer in pernicious anemia patients range from 0.1 to 0.5%.[14-16]

Different studies have recommended different intervals for 
endoscopic evaluation of pernicious anemia patients, ranging 
from 1 year to 5 years.[17] One recent study that compared 2 and 
4 years endoscopic follow-up of pernicious anemia, suggested 
that a 4-year follow-up to be safe and effective in the detection 
of pre-neoplastic and neoplastic lesions.[18] Considering the risk for 
developing neoplastic lesions over time in some PA patients, all PA 
patients should be monitored regularly by gastroscopy with antral 
and corporal biopsies at 4-year intervals. However, this approach 
lacks prospective data on cost-effectiveness.[19]

Primary Biliary Cirrhosis
Primary biliary cirrhosis (PBC) is an ideal autoimmune disease with 
the presence of its specific serologic signature of antimicrobial 
antibodies (AMA) and bile duct pathology. Along with measuring 
AMA levels and alkaline phosphatase levels (indicating cholestasis), 
histology of non-infective cholangitis, and destruction of bile 
ducts aid in diagnosing PBC. Follow-up of PBC patients include 
liver function tests (every 3–6 months), thyroid function tests 
(annually), bone mineral density (every 3–4 years), vitamin levels 
(for Vtamins A, D, and K annually if bilirubin >2), and upper 
endoscopy (every 1–3 years, if cirrhosis is present or Mayo risk 
score is > 4.1). Ultrasound and AFP levels are done in patients with 
known or suspected cirrhosis.[20] 

Liver functions tests indicate disease progression and activity. 
Thyroid function tests and bone mineral density are done because 
PBC patients are prone to coexisting other autoimmune diseases 
such as rheumatoid arthritis, ATD, and Sjogren’s syndrome. Regular 
upper endoscopy is needed, since PBC patients are known to 
develop esophageal varices even in the absence of cirrhosis. 
Abdominal ultrasound and AFP levels are required for patients with 
definite or suspected cirrhosis. Although asymptomatic PBC has an 
excellent prognosis, about 25% of PBC patients develop symptoms 
over duration of 10 years. Hence, PBC patients need to be monitored 
at required intervals with above-mentioned investigations.[21]

Multiple Sclerosis
Multiple sclerosis (MS) is an autoimmune disorder of the nervous 
system. There is T cell mediated immune response causing 
destruction of myelin sheaths.[22] Diagnosis of MS is based on 
McDonald’s 2010 criteria using clinical evidence including number 
of attacks, number of lesions in MRI scan, and CSF evaluation 
for oligoclonal bands and/or elevated IgG index.[23] A follow-up 
brain MRI is recommended in all diagnosed MS patients in the 
following conditions: (1) Demonstrate dissemination in time 
of diagnosis, (2)  detect clinically silent disease activity while on 
treatment, (3) safety monitoring including progressive multifocal 
leukoencephalopathy surveillance while on treatment, (4) 
unexpected clinical worsening, (5) reassess the original diagnosis, 
(6) as a new baseline MRI before starting or modifying therapy, 
and (7) every 6 months to 2 years for patients with relapsing MS. 
A brain MRI with gadolinium is recommended for the diagnosis of 
MS. However, the use of gadolinium should be restricted to specific 
circumstances in follow-up to avoid its accumulation in the brain.[24]
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Myasthenia Gravis (MG)
MG is an autoimmune neuromuscular disease characterized 
by fluctuating muscle weakness, worsening with exertion, and 
improving with rest.[25] MG is classified into five subtypes based 
on clinical evaluation and severity of muscle involvement by The 
Myasthenia Gravis Foundation of America (MGFA). Nearly 100% of 
patients have circulating acetylcholine receptor (AChR) antibodies. 
The levels of AChR antibodies do not correlate with severity of the 
disease. Hence, it is not considered as a relevant prognostic marker.[26]

Quality of life in MG patients can be measured by validated 
questionnaires such as 15 item MG-QOL 15 and other MG-specific 
scales. The questionnaire can either be done by the patient himself 
and/or could be completed by any trained clinic personnel or 
physician. The scores correlate well with the quality of life of MG 
patients. It is very useful for physicians to assess MG patients regularly, 
investigate the influencing factors, and administer corresponding 
interventions to improve the patients’ quality of life.[27,28]

Sjogren’s Syndrome (SjS)
SjS is an immune mediated chronic inflammatory disease that 
is characterized by lymphocytic destruction of the exocrine 
salivary glands resulting in the progressive impairment of gland 
function manifesting as sicca syndrome.[29,30] Gold standard test for 
diagnosing SjS is histopathological examination of minor salivary 
glands. However, the test is painful with occasional unreliable 
results.[31] B-cell hyperactivity leads to hypergammaglobulinemia 
and production of autoantibodies, namely, rheumatoid factor (RF) 
and anti-Ro and anti-La antibodies.[30]

2016 American College of Rheumatology/European League 
Against Rheumatism (ACR/EULAR) classification criteria involving 
clinical features and tests, minor salivary gland biopsy, and specific 
autoantibodies for SjS classification have been widely used. The 
EULAR task force on SjS has proposed and validated two new 
instruments for evaluating disease activity and outcome measure. 
The ESSDAI (EULAR SjS Disease Activity Index) involves scoring 
systems according to severity and contains multiple domains 
involving various organ systems. A second tool, the EULAR Sjögren’s 
syndrome patient-reported index (ESSPRI), serves for the purpose 
of evaluating the subjective symptoms of patients such as fatigue, 
dryness, and pain scored using lykert’s numerical scale. Although the 
ESSDAI and ESSPRI are increasingly being used as inclusion criteria 
and endpoints in clinical trials evaluating innovative therapies for 
SjS, their use in clinical practice could also be recommended. A 
modified ESSDAI scoring system, the so-called ClinESSDAI has been 
derived from the ESSDAI by exclusion of the biological domain for 
the purpose of eliminating problems of collinearity in trials, in which 
biomarkers included in the biological domain of the original ESSDAI 
were analyzed as separate outcome measures.[30]

Goodpasture’s Syndrome
Anti-glomerular basement membrane (GBM) antibody disease 
is a rare autoimmune disorder manifested as crescentic rapidly 
progressive glomerulonephritis. The term Goodpasture syndrome 
is used if pulmonary hemorrhage is also present.[32] Linear deposits 
of immunoglobulins along the glomerular basement membrane 
through direct immunofluorescence test determines anti-GBM 
disease. However, since kidney biopsy cannot always be easily 
and/or promptly performed in ill patients, diagnosis is made by 

detecting circulating anti-GBM antibodies in patients serum by 
immunoassay-based anti-GBM antibody analysis.[33,34] Patients on 
treatment for this syndrome need to be constantly monitored for 
disease recurrence by regular measurement of anti-GBM antibody 
titers. Patients should also be evaluated for any decline in renal 
function through regular renal function tests.[35]

Rheumatoid Arthritis (RA)
RA is a chronic inflammatory disease with autoimmune 
pathogenesis, characterized by joint involvement (that leads 
to deforming and destructive arthritis), and multiple systemic 
manifestations.[36] At present, the ACR/ EULAR 2010 criteria for 
the RA diagnosis use the rheumatoid factor (RF) and antibodies 
against cyclic citrullinated proteins (anti-CCP). Besides them, 
other diagnostic biomarkers such as anti-citrullinated peptide 
antibodies (ACPA), antibodies against mutated citrullinated 
vimentin (anti-MCV), and antibodies against carbamylated 
proteins (Anti-Carp) that can help the early diagnosis of RA were 
identified.[37]

Three composite scores for disease monitoring include 
disease activity score (DAS 28), simple disease activity index 
(SDAI), and clinical disease activity index (CDAI). The parameters 
used in the above scores are tender joints, swollen joints, patient 
global assessment of disease activity, clinician global assessment 
of disease activity, and ESR and CRP levels. The disadvantage of 
these scores is the degree of subjectivity of some of the criteria. 
Moreover, a significant proportion of the patients with negative 
inflammatory tests, still have active disease.[38,39] For better 
monitoring of the disease activity, a test that includes several 
biomarkers under the name “multi-biomarkers disease activity test 
(MBDA) has been developed. It uses the determination of some 
biomarkers involved in the pathogenesis of the RA chain, and it is 
available for clinicians under the name VectraDA.[40] 

Systemic Lupus Erythematosus (SLE)
SLE is a chronic multisystem disease, involving complex 
immunopathogenic mechanisms.[41] The disease usually 
has a relapsing and remitting course. The disease can result 
in considerable morbidity due to flare-ups and also due to 
accumulated damage. There is also an increased risk of premature 
death because of infection or cardiovascular disease.[42]

According to the modified criteria by American Rheumatism 
Association for SLE published in 1997 modification, SLE is 
diagnosed and classified if the patient had any 4 or more of 11 
criteria mentioned.[43] However, in reality, diagnosis is made only 
on the basis of either autoantibodies or hematological features 
even when the criteria are not fully filled.[44] Revised versions of 
the BILAG-2004 index, SLEDAI-2K, and SELENA-SLEDAI index are 
some of the most reliable ways for evaluating disease activity. 
These methods involve manifestations/items of disease activity 
to be recorded and that the data collection forms to be used in 
accordance with relevant glossary and scoring systems.[45-52] 
The SLICC/ACR damage index (SDI) is another validated tool for 
evaluating disease activity.[53] Furthermore, patients’ perception of 
their disease can be assessed using quality of life questionnaires 
such as the generic Short-form36 (SF-36), which has been validated 
to be used by SLE patients.[54] Lupus-specific questionnaires such 
as the Lupus Quality of Life (LupusQoL)[55] can also be used to 
assess the quality of life in SLE patients.
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Disease Disease monitoring parameters
Hashimoto’s thyroiditis TSH
Grave’s Disease T4, TSH
Pernicious anemia Complete blood count, and serum cobalamin and ferritin levels

4-year-interval gastroscopy
Primary biliary cirrhosis Albumin, total bilirubin, AST, ALT, ALP, GGT, PT every 3–6 months

Thyroid function (TSH, free T4) Every 1 year, Bone mineral density testing Every 2–4 
year, Upper GI endoscopy Every 1–2 years, Abdominal ultrasound and serum AFP Every 
1 year (every 3–6 months in liver cirrhosis)

Multiple sclerosis MRI – 6 months to 2 years;
Contrast MRI - highly active disease; OR when there is rapidly declining and 
unexplained and unexpected clinical worsening;

Myasthenia gravis Myasthenia Gravis Foundation of America (MGFA) clinical classification 
Sjogren’s syndrome 2016 ACR/EULAR classification criteria; ESSDAI; ESSPRI), ClinESSDAI
Goodpasture syndrome Anti-GBM Ab, ANCA, Serum creatinine
Rheumatoid Arthritis Disease activity score (DAS 28), simple disease activity index (SDAI) and clinical disease 

activity index (CDAI).; “multi-biomarkers disease activity test (MBDA)”; Rheumatoid 
factor (FR), Antibodies directed to cyclic citrullinated peptides (Anti-CCP), Antibodies 
against mutated citrullinated vimentin (Anti-MCV), Cartilage oligomeric matrix protein 
(COMP), calprotectin, survivin

SLE (Follow up every 1–3 months for active disease 
every 6–12 months for stable disease)

History and examination
Focused history 
Clinical examination 
Vital signs (Blood pressure, heart rate, weight) 
Drug review including vaccination status 

Bloods
Full blood count 
Other tests for anemia
Renal function 
Bone profile 
Liver function tests 
Creatine kinase 
CRP 
Vitamin D3 (annually)
Thyroid function 

Immunology
Anti-dsDNA titer, C3/C4 level 
aPL (LA, aCL, anti-beta2-glycoptroteinI) 
Immunoglobulins (annually)
Direct Coombs’ test 

Urine
Urinalysis (screen for proteinuria, haematuria, leucocyturia and nitrites to exclude 
infection) 
Urine random protein:creatinine ratio Or 24-h urine collection for protein 
Urine microscopy (and culture) 

Other investigations
Microbiology (other) 
Biopsy (e.g. skin, kidney) 
Lung function tests 
Neurophysiology 
ECG 

Imaging
Chest X-ray 
Other imaging (US, CT, MRI) 

Modifiable cardiovascular risk factors (Annually)
Hypertension 
Dyslipidemia
Diabetes mellitus 
High BMI 
Smoking 

Disease activity and damage scores (Annually)
BILAG (BILAG 2004 index) or 
SLEDAI (SLEDAI–2K or SELENA SLEDAI) 
SLICC/ACR Damage Index 

Quality of life questionnaires (annually)
Short-form 36 or LupusQoL

AI hepatitis Serum ALT; IgG
Dermatomyositis Myositis intention to treat index (MITAX) and the myositis disease activity assessment 

visual analogue scale (MYOACT), the myositis damage index (MDI) 

Table 1: List of common autoimmune diseases with their disease monitoring parameters

(Contd...)
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Autoimmune Hepatitis (AIH)
AIH is a chronic immune mediated disorder of unknown etiology. 
It affects people of all ages and has usually a progressive and 
occasionally fluctuating course. Diagnostic criteria are based 
on presence of circulating autoantibodies, degree of serum 
hypergammaglobulinemia, interface lymphocytic infiltration on 
liver histology, and exclusion of viral hepatitis.[56,57] Disease activity 
measures should ideally be done by liver histology to monitor 
AI patients on treatment. Since, liver biopsy is invasive, regular 
monitoring is usually done using serological markers. Out of all 
serological markers that are used to assess liver function, ALT, and 
IgG are more relevant. They have 99% sensitivity in representing 
inflammatory activity in the liver. Remission is determined by 
normalization of the serological parameters. Sometimes, patients 
with normal serum parameters also showed inflammatory activity 
in histology. Having said that, disease monitoring by serological 
markers seems to be suitable for regular follow-up.[58]

Dermatomyositis (DM)
DM is a chronic immune mediated inflammatory disease of the 
skin and muscles. Fifty to 70% of DM patients show myositis 
specific autoantibodies in their serum.[59] Criteria for diagnosis 
and classification of DM defined by Bohan and Peter in 1975 are 
still most widely used.[60] Patients have elevated muscle enzymes 
(creatine kinase [CK], aldolase, aspartate aminotransferase [AST], 
alanine aminotransferase [ALT], and/or lactate dehydrogenase 
[LDH]) in addition to proximal muscle weakness and skin 
manifestations. Electromyogram (EMG) studies show abnormal 
but non-specific. Some of the specific findings include increased 
activity with fibrillation potentials, sharp positive waves, repetitive 
complex discharges, early recruitment, and tiny polyphasic motor 
potentials.[61] MRI seems to be more sensitive for evaluation of 
myositis with muscle edema and muscle atrophy becomes evident 
in later disease. Muscle biopsy is essential to confirm diagnosis.[62]

Myositis intention to treat index (MITAX) and the myositis 
disease activity assessment visual analog scale (MYOACT) are the 
two tools that have been developed to measure disease activity 
in these patients. Myositis damage index (MDI) is another index 
that has been devised to evaluate the extent of disease damage 
in different organs and systems. Myositis experts participating 
in the International Myositis Assessment and Clinical Studies 
(IMACS) group have found these indices to have good face validity 
and comprehensiveness in their review.[63] MITAX and MYOACT 
measures include evaluation of the constitutional, articular, cardiac, 

pulmonary, gastrointestinal, cutaneous, and skeletal muscle 
systems. The MDI is more comprehensive and assesses the severity 
and extent of damage in different organs and systems. The MDI is 
composed of two portions. One portion accounts for the damage in 
organ systems and the other portion is the myositis damage score 
(MYODAM) that consists of visual analog scales series to evaluate 
the severity of damage in various organ systems.[63]

Systemic Sclerosis (SSc)
SSc is a chronic multisystem connective tissue disorder caused 
by activation cellular as well as humoral immune systems. The 
disease is characterized by fibrosis of internal organs and skin, and 
microangiopathy. Diagnosis and also classification are established 
by American College of Rheumatology (ACR) classification criteria 
based on detection of disease specific autoantibodies in the 
serum and identification of typical microvascular changes.[64,65] 
Many tools are available for monitoring disease activity in systemic 
sclerosis. Skin severity can be measured by modified Rodnan skin 
score. Skin severity combined with a patient assessment of skin 
activity can determine overall disease severity. Measuring various 
autoantibody levels do not correlate with disease activity.[66]

Follow-up protocol for systemic sclerosis patients should 
include the following:[67]

1. Pulmonary function tests to be done annually and if found 
abnormal should be followed by HRCT.

2. Yearly echocardiography to determine right heart function.
3. Malignancy screening due to increased risk in these patients
4. Overall physical and psychological evaluation every 6 months.

A European Scleroderma Study Group has proposed a 
composite index including clinical examination, laboratory 
measures, patient assessment, and lung function to determine 
scleroderma disease activity in clinical practice. Special measures 
are helpful in the research setting including health assessment 
questionnaire-disability index modified for scleroderma, SF-36, 
Medsger severity index, the United Kingdom Function Scoreland 
various organ specific measures.[66] A composite disease activity 
measurement index was developed by an European scleroderma 
study group. The index includes clinical evaluation, laboratory 
investigations, and lung function tests and is being used in clinical 
practice.[68,69]

Pemphigus Vulgaris and Pemphigus Foliaceus
Pemphigus vulgaris is a humoral autoimmune disease with 
mucocutaneous blistering lesions due to the presence of 

Disease Disease monitoring parameters
(Evaluate the presence and extent of involvement in the constitutional, articular, 
cardiac, pulmonary, gastrointestinal, cutaneous and skeletal muscle organ/systems)

Systemic Sclerosis Lung – a pulmonary function test with diffusing capacity (DLCo); annually, HRCT if lung 
fn decline
Skin disease activity-modified Rodnan skin score
Others – blood pressure (echo if necessary), complete blood count, metabolic state, 
and renal function

Pemphigus vulgaris Pemphigus Disease Area Index (PDAI) and the Autoimmune Bullous Skin Disorder 
Intensity Score (ABSIS); oral disease severity index

Pemphigus foliaceus Pemphigus Disease Area Index (PDAI) and the Autoimmune Bullous Skin Disorder 
Intensity Score (ABSIS);

Bullous pemphigoid BPDAI consists of two components: Objective and pruritus.

Table 1: (Continued)



B. Karikalan, et al.: Parameters used to follow-up patients with autoimmune diseases www.apjhs.com

Asian Pacific Journal of Health Sciences | Vol. 8 | Issue 1 | January-March | 2021 29

anti-desmoglein 3 or 1 IgG autoantibodies. Pemphigus foliaceus 
is also caused by humoral autoimmune response with blistering 
skin lesions sparing the oral mucosa due to anti-desmoglein 1 IgG 
autoantibodies. Biopsy of lesions from both pemphigus vulgaris 
and pemphigus foliaceus shows acantholysis that progress to 
intraepithelial blisters. The presence of residual basal keratinocytes 
at the basement membrane zone termed as tombstone effect can 
be seen in pemphigus vulgaris. Although intraepithelial blisters 
in both the diseases are non-inflammatory, mild neutrophilic or 
eosinophilic distribution can occasionally be seen in superficial 
dermis and epidermis. Direct immunofluorescence study of 
both diseases shows IgG antibodies and occasional complement 
C3 lining the cell surface in a honeycomb pattern. Although 
reliable and sensitive, immunofluorescence might yield false 
negative results in occasional cases due to reactants being inside 
acantholytic keratinocytes.[70]

Circulating pemphigus autoantibodies can be analyzed using 
enzyme-linked immunosorbent assays (ELISAs) that are highly 
sensitive and specific. Nearly, all pemphigus patients have anti-
desmoglein antibodies.[71] On rare occasions, active skin lesions 
might be seen even in the absence of circulating antibodies and in 
20–40% of patients in remission where known to have detectable 
circulating autoantibodies. Furthermore, very low levels of these 
autoantibodies can also be detected in normal individuals.[72-76]

The Pemphigus Disease Area Index (PDAI) and the 
Autoimmune Bullous Skin Disorder Intensity Score (ABSIS) are 
two indices used to measure pemphigus disease activity that 
has gained world-wide acceptance. PDAI takes into account the 
number and size of the lesions, while ABSIS is a scoring system 
involving body surface area and type of the lesions. Pemphigus 
diseases are identified as under different sub groups according to 
severity measured by both the indices.[77-81]

Other than disease severity, quality of life can be measured 
in these patients. Autoimmune Bullous Disease Quality of Life 
(ABQOL) and Treatment of Autoimmune Bullous Disease Quality of 
Life (TABQOL) are two reliable and valid tools for the measurement 
of quality of life of pemphigus patients. Both methods contain 17 
questions to measure life quality-related parameters.[82-84]

Bullous Pemphigoid
Bullous pemphigoid (BP) is one of the rare but potentially fatal 
groups of autoimmune blistering skin diseases.[85] The disease 
manifests clinically as large and tense skin blisters preceded by 
intense pruritus and urticarial plaques, and immunopathological 
by the presence of subepidermal BP autoantibodies that affect 
adhesion substances promoting dermo-epidermal cohesion.[86]

A combination of clinical, histopathological, and 
immunological criteria are used to make a diagnosis of BP.[87] In 
addition to presence of tense bullae with histological evidence of 
dermal-epidermal separation and immunofluorescence positivity 
for IgG or C3, BP is diagnosed if three out of four following criteria 
are present: age > 70 years, absence of mucosal lesions, absence of 
atrophic lesions, and non-involvement of neck and head.[88,89]

Bullous Pemphigoid Disease Area Index (BPDAI) is the first 
BP specific disease severity outcome measure developed by the 
BP definitions group that consisted of worldwide autoimmune 
blistering disease experts.[90] BPDAI consists of objective and 
subjective pruritis components. Objective components include 
blisters or erosions, urticarial or erythematous lesions, and mucosal 

involvement while subjective components include severity of 
pruritus in the last 1 day, week, and month. The BPDAI index has 
been validated in terms of sensitivity, accuracy, external validity, 
inter-rater, and intra-rater reliability.[91-93] Other than disease 
severity by BPDAI, Autoimmune Bullous Disease Quality of Life 
(ABQOL) and Treatment of Autoimmune Bullous Disease Quality of 
Life (TABQOL) questionnaires may also be used to measure quality 
of life of BP patients. The two questionnaires have also been 
validated in terms of reliability and consistency.[77,94]

co n c lu s I o n
This review paper describes current disease monitoring 
parameters for patients on treatment for commonly occurring 
autoimmune diseases [Table 1]. Many have adequate markers and 
tests for predicting complications. However, some diseases such 
as Myasthenia gravis, Sjogren’s syndrome, and advanced Systemic 
lupus erythematosus still require ideal predictive markers to be 
identified by further research. For these diseases, where ideal 
markers defining prognosis are not available, quality of life 
questionnaires are used as instruments to assess disease severity 
and progression. 
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