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MODULE 1: DIAGNOSIS (PART 1) 
 Use of the laboratory in diagnosing rheumatic 
disorders 

A 55-year-old female presents with joint pain and 
predominantly morning stiffness in her bilateral 
wrists, second and third metacarpophalangeal 
(MCP) joints, and knees for 6 months. She has a past 
medical history of well-controlled hypertension. 
There is no family history of autoimmune diseases. 
She is a nonsmoker and occasionally drinks alcohol. 
She experiences fatigue and morning stiffness in 
her hands and wrists for over an hour, which 
improves with movement. Walking up or down 
stairs is difficult due to knee pain. She denies fever, 
weight loss, change in bowel habits, or skin rash. 
Physical examination shows swelling and 
tenderness in both wrists and knees and slight 
swelling of the second and third MCP joints 
bilaterally. Lungs are clear, and there is no rash or 
adenopathy. Neurological examination is normal. 
Which of the following test(s) do you recommend for 
evaluating the etiology of her arthritis? 

A. Anti-CCP and Antinuclear antibodies 
B. Creatinine kinase level and Hepatitis C 

antibodies 
C. Lyme disease serology 
D. Serum urate levels 

 
The correct answers are A, B, and D. 
In the context of polyarthritis, with involvement of 
symmetrical small, medium, and large joints, the 
anti-cyclic citrullinated peptide (anti-CCP) antibody 
test is highly specific for rheumatoid arthritis (RA). It 
can help diagnose RA early in the disease course 
and is a marker of more aggressive disease, 
prompting early aggressive treatment.1 
 
An antinuclear antibody (ANA) test is a screening 
tool to detect the presence of autoantibodies that 
target the cell nuclei. These antibodies are often 
associated with autoimmune diseases, such as 
systemic lupus erythematosus (SLE), Sjögren's 
syndrome, systemic sclerosis, and rheumatoid 
arthritis.2 This patient presents with joint pain, 
stiffness, and objective swelling, which could 
indicate autoimmune arthritis like SLE or 

rheumatoid arthritis (RA). A positive ANA test, 
however, is not a definitive diagnostic test for 
autoimmune disease and should prompt additional 
antibody testing (eg, anti-double-stranded DNA) in 
this setting. 
 
Hepatitis C infection is associated with various 
extrahepatic manifestations, including 
inflammatory polyarthritis involving small and large 
joints. 3 Therefore, screening for hepatitis C 
antibodies is crucial to determine if this infection 
could be causing the patient's joint issues, which can 
mimic rheumatoid arthritis. Importantly, patients 
with hepatitis C infection may have high levels of 
rheumatoid factor, although they are almost 
invariably negative if tested for anti-CCP. 
Gout commonly manifests with sudden and severe 
joint pain, frequently affecting the big toe or foot.4 
While acute polyarthritis due to gout can occur in 
some patients, it is not the typical presentation, and 
chronic arthritis would not be expected, especially 
during the initial onset. Therefore, an elevated 
serum urate level alone would not be sufficient for 
a definitive diagnosis of gout. 
 
Elevated CK levels are expected in patients with 
muscle inflammation or muscle injury. Patients with 
inflammatory myopathies may have accompanying 
polyarthritis. Since the patient's primary complaint 
is joint pain and stiffness, and the neurologic 
examination is normal without specific symptoms or 
examination findings of muscle weakness, 
interstitial lung disease, or a dermatomyositis rash, 
measuring the CK level is not likely to be helpful.5 
 
Although Lyme disease can be associated with 
inflammatory arthritis, the pattern of arthritis is 
generally mono- or oligoarticular, involving large 
joints. It is not a small joint symmetric polyarthritis. 
It is typically associated with a history of tick 
exposure and a characteristic skin rash (erythema 
migrans).6 However, the rash may occur months 
prior to arthritis or may not have been noticed. 
Nonetheless, it would be helpful to note if the 
patient had spent time during the spring/fall in 
areas where Lyme disease is endemic. 
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 Distinguishing etiologies of inflammatory 
arthropathies 

A 34-year-old male presents with joint pain and 
swelling affecting 2 distal interphalangeal joints 
(fourth on right and second on left), right knee, and 
left ankle. He has morning stiffness that lasts at least 
30 minutes in the knee. Physical examination 
reveals tenderness and swelling of the affected 
joints, and the second digit of his left hand appears 
swollen from the metacarpophalangeal to the 
fingernail. The patient denies other symptoms, 
including fever, weight loss, fatigue, oral ulcers, eye 
problems, abdominal pain, or diarrhea. Laboratory 
tests show an erythrocyte sedimentation rate of 18 
mm/hr (normal: 0 – 15 mm/hr) and a C-reactive 
protein level of 10 mg/L (normal: < 10 mg/L). 
 
Which component(s) of a directed physical 
examination will most likely contribute to the 
diagnosis? 

A. Examination of lacrimal glands and slit-
lamp eye exam 

B. Nail examination and palpation of Achilles 
insertion on the calcaneus 

C. Perirectal examination and SI joint exam 
D. SI joint exam and measuring low spine 

mobility (Schober test) 
 
The correct answers are B, C, and D. 
The patient presents with dactylitis (swollen digit), 
highly characteristic of psoriatic arthritis, 
spondylitis, and occasionally inflammatory bowel 
disease. Psoriasis can present with nail changes, 
including pitting, discoloration, and onycholysis.1 A 
thorough examination of the nails and skin can 

provide valuable clues to diagnose psoriasis. Areas 
that may be involved with psoriasis, yet not noted by 
the patient, include behind the ears, scalp, gluteal 
crease, and umbilicus. Marked inflammatory 
involvement of the distal interphalangeal joints also 
suggests psoriatic arthritis. 
 
Other forms of inflammatory arthritis, particularly 
ankylosing spondylitis, which primarily affects the 
spine and sacroiliac (SI) joints, can be associated 
with dactylitis. The Schober test, which measures 
the distance between 2 points on the patient's lower 
back during flexion, is a simple clinical measure to 
assess the mobility of the lumbar spine.2 Restricted 
spine mobility and SI joint tenderness can support 
the diagnosis of ankylosing spondylitis (or 
spondylitis associated with psoriasis or 
inflammatory bowel disease). 
 
Dactylitis or other arthritis in some settings can be 
associated with enthesitis (inflammation at the site 
of attachment of tendons to bone), particularly 
common in psoriatic arthritis and spondylitis.3 A 
common site for enthesitis is the Achilles tendon 
insertion at the back of the heel. Detecting 
tenderness and swelling in this area during 
palpation can provide additional evidence 
supporting the diagnosis of spondyloarthritis, 
reactive arthritis, or psoriatic arthritis. 
 
A perirectal examination is relevant when evaluating 
inflammatory conditions involving dactylitis or the SI 
joints and spine. A perirectal (gluteal crease) 
examination can assess for the presence of 
psoriasis.4 
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Examining the lacrimal gland is relevant when 
evaluating conditions that may affect tear 
production and cause dry eyes, such as Sjögren's 
syndrome or especially sarcoidosis. However, the 
patient in the case presentation does not report any 
eye problems or symptoms associated with 
Sjögren's syndrome or sarcoidosis. Both entities can 
be related to arthritis, but not in this pattern. 
Sarcoidosis can very rarely cause dactylitis. 
 

A slit lamp eye exam is useful to assess the eyes for 
uveitis, which can occur in ankylosing spondylitis, 
psoriatic arthritis, sarcoidosis, and some other 
inflammatory conditions.5 However, there are no 
indications in the case presentation that the patient 
has any symptoms of uveitis, which are usually 
present when associated with inflammatory 
arthritis, other than in children with the 
oligoarticular form of juvenile idiopathic arthritis. 
Thus, this would not likely be helpful. 
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 Young boy with knee pain – diagnostic evaluation 

A 7-year-old boy presents with joint pain and 
swelling in both knees. His symptoms have been 
present for the past 3 months and are associated 
with morning stiffness when dressing for school. He 
denies pain, but his teacher notes that he is running 
with a limp at recess. The boy's parents report no 
history of rash, fevers, abdominal pain, or change in 
appetite or bowel habits. Physical examination 
reveals moderate bilateral knee effusions without 
tenderness. The rest of his exam is unremarkable. 
Laboratory investigation reveals a hemoglobin of 
10.5 gm/dL (normal: 12.3 – 15.3 gm/dL) and 
erythrocyte sedimentation of 23 mm/hr (normal: 
<10 mm/hr). 
 
Which tests are likely to be most helpful to his 
diagnosis and management? 

A. Anti-CCP antibody and bone marrow 
examination 

B. Anti-parvo virus antibody and Stool occult 
blood test 

C. Lyme antibody studies and slit-lamp 
examination 

D. Slit-lamp eye examination and Stool occult 
blood test 

 

 

The correct answers are C and D. 
The patient's presentation raises suspicion for 
juvenile idiopathic arthritis (JIA). Some subtypes of 
JIA, such as oligoarticular JIA, may be associated with 
uveitis.1 Uveitis associated with JIA can be 
asymptomatic in its early stages or may cause eye 
redness, light sensitivity, and blurred vision.2 
Regular eye examinations, including a slit lamp 
examination, are crucial in identifying and managing 
uveitis promptly to prevent potential complications 
including vision loss. Depending upon its location in 
the uveal tract of the eye, the presence of otherwise 
unexplained uveitis can also help define the 
diagnosis. 
 
Joint pain and swelling, especially in large joints like 
the knees, can be a manifestation of Lyme disease, 
particularly in children.3 Since the patient's 
symptoms have been present for 3 months, if there 
is a possibility of prior exposure to Lyme disease-
carrying ticks, Lyme antibody tests, such as ELISA, 
are commonly used as initial screening tests. A 
Western blot test is performed to confirm likely 
infection if the ELISA is positive or equivocal. Early 
diagnosis and treatment of Lyme disease are 
essential to prevent complications, including 
chronic or recurrent Lyme arthritis. 
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The patient's anemia and elevated erythrocyte 
sedimentation rate warrant further investigation. A 
positive stool test for blood can suggest occult 
gastrointestinal bleeding associated with 
inflammatory bowel disease (IBD).4 Arthritis 
associated with IBD can manifest before fulminant 
GI symptoms. 
 
Anti-CCP antibody testing is used to help diagnose 
rheumatoid arthritis (RA) in adults.5 JIA is distinct 
from adult-onset RA, and anti-CCP antibody testing 
is not routinely recommended for diagnosing JIA in 
young children with this distribution of joint 
symptoms. 
 
While Parvovirus B19 infection can lead to joint pain 
and swelling, typically in adults, it is unlikely to 

explain the prolonged joint symptoms experienced 
by this boy for three months. Positive serologies for 
anti-parvovirus antibodies are common due to the 
high prevalence of often asymptomatic infections. 
Consequently, anti-parvovirus antibody testing is 
not expected to provide helpful insights in this case. 
 
A bone marrow examination is an invasive 
procedure not indicated in this case. The patient's 
presentation, with oligoarticular joint pain, swelling, 
anemia, and an elevated erythrocyte sedimentation 
rate without fevers or other cytopenias, suggests 
inflammation. Still, it does not indicate a need for a 
bone marrow examination. Systemic onset JIA, with 
fevers and arthritis, can rarely be the presentation 
of leukemia. 
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 Evaluating back pain 

A 45-year-old female complains of back pain for the 
past 10 months. She describes the pain as worse in 
the mornings and improving throughout the day 
with activity. There is no history of trauma, and the 
symptoms have slowly worsened. The pain is 
associated with morning back stiffness lasting more 
than 45 minutes, making it hard to dress. She notes 
the recent onset of bilateral posterior heel pain. She 
has no significant past medical history, is a 
nonsmoker, and does not consume alcohol 
excessively. She works as a computer programmer 
and leads a sedentary lifestyle. She denies fever, 
weight loss, eye problems, bowel disturbances, or 
skin lesions. Physical examination reveals 
decreased spine flexion with normal hip rotation 
without pain. There is tenderness laterally over both 
hip trochanters and Achilles insertions. Laboratory 
tests include a normal CBC, C-reactive protein, and 
erythrocyte sedimentation rate. Hip and lumbar X-

rays are normal. She describes poor sleep over the 
past year, with awakenings early mornings with 
generalized pain, mainly in the low and mid-back. 
Lumbar spine (with special views of the SI joints) X-
rays are normal. 
 
What studies/interventions will likely help evaluate 
and design a management plan? 

A. CT pelvis with IV and oral contrast and 
Ultrasound of the abdominal aorta 

B. HLA B27 and MRI of the lumbar spine 
without contrast 

C. Rheumatoid factor and anti-CCP antibody 
levels 

D. Sleep study, physical therapy, and trial of 
bedtime trazodone 

 
The correct answer is B. 
The patient's clinical presentation and history 
suggest the possibility of an inflammatory condition 
affecting the spine. MRI is more sensitive than 



 
Managing Pa�ents with Rheuma�c  
Disorders in Primary Care 

standard radiographs in detecting early signs of 
inflammation in the spine, making it an essential 
imaging modality for evaluating inflammatory back 
pain and conditions like ankylosing spondylitis and 
other spondyloarthropathies when a strongly 
suggestive history is described, and radiographs are 
unrevealing.1 
 
While the presence of HLA B27 is not specific to 
ankylosing spondylitis, its detection in the 
appropriate clinical setting can provide additional 
supportive evidence for diagnosing spondylitis. Up 
to 95% of White individuals with ankylosing 
spondylitis are HLA B27 positive.2 However, it is 
essential to note that the absence of HLA B27 does 
not rule out ankylosing spondylitis, as the condition 
can occur in individuals who are HLA B27 negative. 
Patients may have the gene without any associated 
clinical disease. 
 
A CT scan of the pelvis with IV and oral contrast is 
not indicated. While CT scans can help evaluate 
bony structures, they are not the primary imaging 
modality for assessing inflammation in the spine. 
The described symptoms and examination do not 
suggest a pelvic or intra-abdominal process. 
 

Rheumatoid factor and anti-cyclic citrullinated 
peptide (CCP) antibodies are tests used in 
diagnosing rheumatoid arthritis (RA), which differs 
from ankylosing spondylitis. The patient's clinical 
presentation, including morning stiffness of the low 
back lasting more than 45 minutes and tenderness 
over the trochanters and Achilles insertions, 
suggests an inflammatory condition affecting the 
spine rather than RA (which does not usually affect 
the low back). 
 
While a sleep study and physical therapy may be 
beneficial for addressing sleep disturbances and 
general back pain management, they will not 
directly address the specific underlying cause of her 
symptoms, which appear to be related to an 
inflammatory condition affecting the spine. 
Trazodone is a valuable medication in some patients 
with primary sleep disorders but does not help 
control inflammatory back pain. 
 
The patient's presentation and symptoms do not 
suggest any abdominal aortic pathology. The 
evaluation should focus on the spine and possible 
inflammatory conditions that can cause back pain, 
morning stiffness, and heel pain. Ultrasound of the 
abdominal aorta is not relevant to the current 
clinical scenario. 
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MODULE 2: DIAGNOSIS (PART 2) 
 Laboratory assessments for inflammatory 
arthritis 

A 46-year-old female presents with a 2-month 
history of worsening pain in her bilateral feet and 
hands. She has noticed swelling in her feet and 
hands, particularly in the mornings. She has 
experienced significant fatigue over the same 
period. The symptoms have progressively 
worsened, impacting her daily activities. Her 
medical history includes a recent cough and 
shortness of breath with exertion. On physical 
examination, she is afebrile with normal blood 
pressure, pulse, and respiratory rate. No joint 
swelling is noted. She walks with a slight limp with 
reduced right ankle flexion, and there is isolated 
weakness of ankle flexion on examination and a 
reduced ankle stretch reflex. Testing of upper 
extremity abduction and hip extension/flexion 
strength is normal. There is no adenopathy. Chest 
examination reveals bibasilar crackles and no 
murmur. Laboratory tests reveal a positive 
rheumatoid factor, Hgb of 9.0 gm/dL (normal: 12.3 
gm/dL - 15.3 gm/d), and platelets of 452 x 109/L 
(normal: 150 - 350 x 109/L). The ALT and AST are 
normal. A chest radiograph is normal. 
 
Which tests would you order to help establish this 
patient’s diagnosis? 

A. CCP and Creatinine kinase levels 
B. CT chest and EMG 
C. MRI spine and Urinalysis 
D. Urinalysis and EMG 

 
The correct answers are B and D. 
The patient's presentation of bilateral foot and hand 
pain with subjective swelling, generalized fatigue, 
dyspnea with crackles on examination, and foot 
drop raises concern for a systemic process such as 
vasculitis. Vasculitis, such as microscopic 
polyangiitis, can affect the lungs and peripheral 
nerves and cause systemic symptoms. The kidneys 
can be seriously involved without causing any 
specific initial symptoms.1,2 To evaluate and "stage" 

organ involvement of a multisystem inflammatory 
disorder, a urinalysis with prompt microscopic 
evaluation of fresh urine sediment is mandatory to 
look for evidence of glomerulonephritis. 
 
In addition, the patient's slight limp due to weakness 
in the right ankle flexion indicates likely nerve 
involvement. An EMG can assess nerve conduction 
and muscle function, contributing to the evaluation 
of her symptoms, especially with the systemic 
nature of her complaints. 
 
Given the scattered bibasilar crackles mentioned in 
the physical examination, a chest CT scan is crucial 
in evaluating the lungs for interstitial lung disease or 
alveolar hemorrhage, even with a normal chest 
radiograph. The marked anemia raises concern in 
this setting for alveolar hemorrhage, even in the 
absence of hemoptysis. 
 
A spine MRI is not the first-line diagnostic test in this 
context. There are no specific indications in the 
given information to suggest that the spine is the 
primary focus of the patient's symptoms. The 
clinical presentation and systemic signs point 
toward a broader systemic process rather than 
isolated spinal involvement causing the foot drop. 
 
While the patient experiences muscle pain and a 
sense of weakness and fatigue, nothing specific on 
the examination suggests a myopathy, which would 
not cause a foot drop. Although muscle can be 
involved in systemic vasculitis, creatinine kinase (CK) 
levels would not likely provide direct information 
about the patient’s underlying systemic condition. 
 
Similarly, CCP testing, helpful in diagnosing 
rheumatoid arthritis, is not relevant to the current 
suspected diagnosis, despite positive rheumatoid 
factor (which is not uncommon in several forms of 
primary or secondary vasculitis). The goal is to 
document and stage a potential vasculitis or other 
systemic condition affecting multiple organs. 
Hepatitis C and B infections should be excluded, as 
both can cause systemic vasculitis, although 
interstitial disease is not as frequent as neurologic 
and renal involvement. 
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 Laboratory assessments for possible SLE 

A 32-year-old female teacher presents with a 3-
month history of progressive fatigue, joint pain, and 
a facial rash. She describes tiredness in her 
extremities while walking upstairs at school, 
requiring her to use the elevator, intermittent fevers 
up to 100.5 degrees Fahrenheit, and mild 
bitemporal hair loss. She has no significant medical 
or family history of autoimmune diseases and leads 
an active lifestyle with moderate social alcohol 
consumption. During the physical examination, 
tenderness and mild swelling are observed in 
multiple joints (wrists, metacarpophalangeal joints, 
proximal interphalangeal joints). Additionally, she 
has nontender enlarged axillary and epitrochlear 
lymph nodes. On her face and chest, scattered 
erythematous annular plaques are present, along 
with periungual erythema on all her fingers. 
Laboratory investigations reveal a normal complete 
blood count and creatinine but elevated AST and 
ALT levels (3 times the normal range). Antinuclear 
antibodies are positive with a 1:640 homogenous 
pattern, while hepatitis B and C serologies, RPR, and 
EBV studies are negative. 
 
Which of the following studies should be done 
rapidly to help direct initial management? 

A. Anti-DNA antibodies 
B. Creatine kinase level 
C. CT chest and abdomen 
D. Liver biopsy 
E. Urinalysis 

 
The correct answers are A, B, and E. 
The patient's symptoms strongly suggest systemic 
lupus erythematosus (SLE). Identifying kidney 
involvement is crucial since lupus nephritis can 
cause substantial kidney damage if not detected 
and managed early.1 A urinalysis can detect 

glomerulonephritis with microscopic hematuria and 
casts on examination of fresh urine sediment. 
 
The patient's symptoms of fatigue, with difficulty 
walking upstairs, suggest muscle weakness, raising 
suspicion for myositis, which can be associated with 
SLE.2 Measuring creatine kinase levels can help 
confirm or rule out myositis as the cause of muscle 
symptoms. Myocytes contain AST and ALT. Thus, 
myositis can be associated with significant 
elevations of these amino transaminases.3 
 
While antinuclear antibodies (ANA) are already 
positive, they lack specificity for lupus and can be 
present in other autoimmune conditions. Testing 
for anti-DNA and anti-Smith antibodies, which are 
more specific for SLE, can enhance diagnostic 
accuracy.4 The detection of anti-DNA antibodies 
helps confirm the lupus diagnosis and distinguishes 
it from other conditions with positive ANA. The anti-
DNA antibodies, unlike the ANA, may fluctuate with 
disease activity. Autoimmune myositis can also be 
associated with a positive ANA. 
 
At this stage, a liver biopsy is not the most 
immediate or suitable test, even considering the 
elevation of "liver" enzymes (AST and ALT), which, as 
noted above, are NOT specific to the liver. The 
patient's clinical presentation suggests a higher 
likelihood of lupus with muscle involvement than 
primary autoimmune liver disease. The initial 
priority should be ruling out kidney involvement and 
myositis and confirming the diagnosis of lupus. 
 
A chest and abdomen CT scan is not the most urgent 
or specific test for addressing the current symptoms 
and concerns. The focus should be on targeted 
tests, such as urinalysis, CK level measurement, and 
specific antibody testing, to better evaluate and 
diagnose lupus or myositis with potential 
complications. 
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 Recognizing extra-articular manifestations 

A 28-year-old woman with seropositive rheumatoid 
arthritis (CCP and RF antibodies) has well-managed 
joint symptoms with a weekly dose of 15 mg 
methotrexate, 1 mg daily folic acid, and occasional 
naproxen use. However, she now experiences dry 
and gritty eyes, occasional sharp eye pains in the 
morning, and persistent dry mouth throughout the 
day. Dental examination shows no caries. Physical 
examination reveals mild synovial proliferation in 
the right hand's second and third 
metacarpophalangeal joints and slight 
demineralization in bilateral carpal bones on X-rays. 
There is no parotid gland enlargement. Eye 
examination shows slight redness without 
nodularity, and salivary pooling is reduced with 
noticeable lipstick on the upper incisors. 
 
Which of the following will likely impact her disease 
course and management? 

A. Addition of hydroxychloroquine to her 
regimen 

B. Checking the SSA and SSB antibodies 
C. Increase the frequency of dental 

examinations with the use of fluoride 
D. Lubricating eye drops during the day and 

ointment at bedtime 
E. Ophthalmology examinations with 

consideration for ductal plugging and 
topical calcineurin antagonist therapy 

 
The correct answers are C, D, and E. 
The patient's symptoms of dry eyes and mouth 
throughout the day and noticeable lipstick on the 
upper incisors indicate likely autoimmune exocrine 
gland dysfunction or Sjögren's syndrome. Sjögren's 
syndrome frequently coexists with rheumatoid 
arthritis, SLE, scleroderma, and other systemic 
autoimmune disorders (secondary Sjögrens).1 

Decreased quality and quantity of saliva can 
increase the risk of dental caries, making regular 
dental examinations crucial to monitor for oral 
complications.2 Additionally, fluoride use may help 
prevent tooth decay and should be considered in 
the management plan.3 Medications should be 
reviewed to see if any medications that cause mouth 
dryness can be eliminated. 
 
The patient's dry and gritty eyes with intermittent 
sharp eye pains suggest dry eye syndrome, which is 
part of Sjögren's syndrome.4 To alleviate discomfort 
and manage dry eye symptoms effectively, 
lubricating eye drops during the day and eye 
ointment at bedtime can be helpful.5 
 
Ophthalmology examinations are essential to 
assess the severity of dry eye syndrome and identify 
potential complications related to Sjögren's 
syndrome. Artificial lubricants, plugging of the tear 
ducts, and prescribed topical calcineurin antagonist 
therapy can be considered for managing ocular 
surface dryness in Sjögren's-related dry eye 
syndrome.6 An ophthalmologist's evaluation will 
help tailor an appropriate treatment plan for her 
eye-related symptoms. 
 
While a positive SSA or SSB is common in patients 
with Sjögren's syndrome, and these are frequently 
checked to support the diagnosis, demonstrating 
the presence of these antibodies will not 
immediately impact her management. Their 
presence becomes relevant if she becomes 
pregnant due to the increased risk of congenital 
complete heart block in the presence of these 
antibodies in the mother.7 
 
Although hydroxychloroquine may be used in 
managing rheumatoid arthritis, there is no specific 
indication for adding it to the patient's current 
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treatment regimen based on the provided 
information. Her joint symptoms are well managed 
with the current treatment, and the focus should be 
on addressing her new symptoms of dry eyes and 

mouth, which suggest Sjögren's syndrome. No 
robust data suggest that hydroxychloroquine is 
beneficial in treating the symptoms of Sjögren’s 
syndrome. 
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 Diagnosis of Systemic Autoimmune Disease 

A 31-year-old female presents with marked fatigue 
that has increased over the past 10 years. She 
experiences intense exhaustion after more than 
usual activity, sometimes requiring daily bed rest to 
recover. She also reports diffuse muscle pain in her 
arms and legs during use, without joint swelling. She 
does not have Raynaud's phenomenon. Her CBC, 
TSH, creatine kinase, and CMP results are normal. 
She occasionally experiences tingling and burning 
sensations in her extremities. She has no swollen 
joints or rashes and has normal proximal muscle 
strength and distal monofilament sensation. Which 
of the following tests would be appropriate for this 
patient to direct therapy? 

A. ANA (Antinuclear Antibodies) 
B. Anti-thyroid peroxidase antibodies 
C. RF (Rheumatoid Factor) 
D. SSA antibodies 
E. None of these 

 
The correct answer is E. 
The patient's clinical presentation with marked 
fatigue, exhaustion after activity, pain in arms and 
legs during use, and intermittent tingling and 
burning sensations in extremities with normal 

strength, normal sensation, and normal joint 
examination does not suggest a high likelihood of 
systemic lupus erythematosus (SLE) or other 
systemic autoimmune rheumatic diseases. 
 
Studies have shown that ordering ANA testing in 
patients with only fatigue and constitutional 
symptoms has a very low positive predictive value 
(PPV) for diagnosing SLE. For example, one 
observational study found that among 1,010 
patients tested for ANA, only 2% were diagnosed 
with SLE, and the PPV for SLE in patients with only 
fatigue and constitutional symptoms was 
approximately 0%.1 Another retrospective review of 
232 patients referred to rheumatology to evaluate 
positive ANA found a PPV of 2.1% for SLE and 9.1% 
for any ANA-related disease. No ANA-related 
disease was diagnosed in patients with ANA titers 
less than 1:160.2 
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Given the normal TSH, ordering specific 
autoimmune antibodies like anti-thyroid peroxidase 
is also not indicated in this case. Hashimoto's 
thyroiditis (positive anti-thyroid antibodies) with a 
normal TSH would not be expected to cause these 

symptoms. The presence of a positive SSA antibody, 
like with ANA, would not define the presence of a 
systemic autoimmune disease, including Sjogren’s 
syndrome, and even if positive, would not prompt 
the use of systemic therapy.  
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MODULE 3: TARGETS AND TREATMENTS 
 Targeted treatments for PsA 

A 42-year-old male presents to your clinic with a 5-
year history of psoriatic arthritis. Despite previous 
treatment with NSAIDs, methotrexate, and 
sulfasalazine, he has active joint inflammation with 
moderate pain and swelling. He also reports 
morning stiffness lasting for 45-60 minutes. 
 
Before initiating which of the following medications, 
should the administration of a herpes zoster vaccine 
be considered? 

A. Anti-CD20 
B. IL-6 inhibitors 
C. IL-17 inhibitors 
D. JAK inhibitors 
E. TNF inhibitors 

 

The correct answer is D. 
Patients with psoriatic arthritis often require 
immunosuppressive medications to control their 
disease. However, these medications can increase 
the risk of developing certain infections, including 
herpes zoster (shingles), which is caused by the 
reactivation of the varicella-zoster virus (VZV). To 
reduce the risk of herpes zoster, it is essential to 
consider vaccination before initiating certain 
immunosuppressive therapies. 
 
While all immunosuppressants may increase the 
risk for herpes zoster, the JAK inhibitors (and 
moderate to high dose corticosteroids) seem to 
pose the greatest risk,1 and vaccination with the 
newer nonlive vaccine should be considered before 
initiation of therapy, even in patients who are 
younger than 50 (but >18). Additionally, of the above 
choices, A and B are not generally used to treat 
psoriatic arthritis. 
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 Targeted treatments for axial SpA 
A 28-year-old male presents to the rheumatology 
clinic with back pain and stiffness that has persisted 
for the past 3 years. He says the pain is primarily in 
the lower back and buttocks, worsens when waking 
up in the morning, and improves with activity. The 
patient was previously treated with NSAIDs and 
tumor necrosis factor inhibitors. Physical 
examination reveals limited lumbar spine flexion 
(Schober test measures 2 cm, with the normal range 
being >5 cm) and tenderness over the sacroiliac 
joints with normal hip motion. Laboratory tests 
show an elevated C-reactive protein, negative 
rheumatoid factor, and positive HLA-B27 testing. 
Imaging studies reveal bilateral sacroiliitis.  

Which of the following treatments would be 
appropriate for managing this patient with 
nonradiographic axial spondylarthritis? 

A. Certolizumab 
B. Ixekizumab 
C. Methotrexate 
D. Secukinumab 
E. Upadacitinib 

 
The correct answers are A, B, D, and E. 
Ixekizumab is a monoclonal antibody that targets 
and inhibits interleukin-17A (IL-17A), which is 
involved in the inflammatory process of various 
autoimmune conditions, including 
spondyloarthritis. The FDA has approved it for 
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treating active radiographic and nonradiographic 
axial spondyloarthritis (nr-axSpA) in adults with 
inadequate response or intolerance to NSAIDs.1 
One study analyzed data from 3 trials of ixekizumab 
in patients with radiographic and nr-axSpA, 
revealing that female patients initially had a higher 
disease burden, with males exhibiting more robust 
treatment responses up to 16 weeks, while females 
displayed less pronounced responses initially but 
showed greater improvement from weeks 16 to 52.2 
Given the patient's symptoms and diagnosis of 
spondyloarthropathy, ixekizumab could be an 
appropriate treatment option for him. 
 
Secukinumab is another monoclonal antibody that 
targets and neutralizes IL-17A. It has also been FDA-
approved for treating active radiographic or nr-
axSpA in adults with inadequate response or 
intolerance to first-line therapy.3 One study 
analyzed radiographic progression and 
inflammation over 2 years in patients with nr-axSpA 
treated with secukinumab, finding minimal changes 
in structural damage, sustained reduction in 
sacroiliac joint inflammation, and low spinal 
inflammation on MRI in both secukinumab and 
placebo-secukinumab groups.4 Another study 
demonstrated that secukinumab effectively 
improved disease activity in axSpA patients, with 
higher response rates in treatment-naive and 
second-line patients, and exhibited favorable 
persistence rates for up to 24 months of treatment.5 
Like ixekizumab, secukinumab can be considered as 
a treatment option for this patient.  
 
Upadacitinib is a Janus kinase inhibitor that inhibits 
specific enzymes involved in the inflammatory 

process. It has been approved for treating active 
radiographic or nr-axSpA in adults with active axial 
spondyloarthritis with objective signs of 
inflammation who have had an inadequate 
response or intolerance to TNF blocker therapy.6 In 
the SELECT-AXIS 2 trial, upadacitinib demonstrated 
significant efficacy in improving signs and 
symptoms of nr-axSpA compared to placebo at 
week 14, with a favorable safety profile.7 Therefore, 
upadacitinib is a suitable treatment option for this 
patient's condition. 
 
Certolizumab is a TNF inhibitor that targets TNF-
alpha, a proinflammatory cytokine involved in 
spondyloarthritis. It has also been approved for 
treating adults with active radiographic or nr-axSpA 
with objective signs of inflammation.8 The 52-week 
results from the C-axSpAnd trial demonstrated that 
certolizumab is a safe and effective long-term 
treatment option for active nr-axSpA, with sustained 
clinical improvements and reduced inflammation 
observed for up to 3 years.9 While the patient has 
previously been treated with TNF inhibitors (as 
mentioned in the case), certolizumab may still be 
considered as a treatment option if he had 
experienced a positive but inadequate response to 
a different TNF inhibitor or if there were specific 
reasons to try a different medication within the 
same class. 
 
Methotrexate is commonly used to treat 
rheumatoid arthritis and certain other autoimmune 
conditions. However, it is not considered a first-line 
treatment for axial spondyloarthritis. 
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 Targeted treatments for SLE 

A 24-year-old female visits the clinic reporting an 8-
month history of fatigue, joint pain, and skin rash. 
She has flat, reddish, symmetrical plaques on her 
cheeks that worsen with sun exposure. She also 
experiences blistering rashes on sun-exposed 
areas, requiring intermittent systemic 
corticosteroids for resolution. Physical examination 
reveals tenderness and swelling in multiple small 
finger joints, oval-shaped scaly plaques on her 
cheeks with patchy hair loss on her scalp, and oral 
mucosal ulcerations on her hard palate. Laboratory 
tests show positive antinuclear antibodies and anti-
double-stranded DNA antibodies. The patient is 
diagnosed with systemic lupus erythematosus 
without evidence of renal involvement. There has 
been minimal improvement after 2 months of 
treatment with hydroxychloroquine (5 mg/kg/day) 
and topical corticosteroids. 
 

Which of the following targeted treatments would 
be an appropriate option for managing this patient 
with systemic lupus erythematosus (can select more 
than 1)? 

A. Anifrolumab 
B. Belimumab 
C. Continue hydroxychloroquine 
D. Cyclophosphamide 
E. Infliximab 

 
The correct answers are A, B, and C. 
Belimumab is a monoclonal antibody that 
specifically targets and inhibits B-lymphocyte 
stimulator (BLyS), a protein involved in the activation 
and survival of B cells, which play a role in the 
immune response and autoimmune diseases like 
systemic lupus erythematosus (SLE). Belimumab is 
FDA-approved for treating active SLE in adults 
without adequate response with standard 
therapies.1,2,3,4 A post hoc pooled analysis of several 
clinical trials demonstrated that belimumab 
exhibited a consistent safety profile compared to 
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placebo in adults with SLE, supporting its favorable 
benefit-risk profile for SLE treatment.5 Given the 
patient's minimal improvement on 
hydroxychloroquine, adding belimumab to her 
treatment regimen could be a suitable option to 
target her immune dysregulation and manage her 
SLE symptoms. However, it is not a rapidly-acting 
medication. 
 
While the patient has shown minimal improvement 
on hydroxychloroquine after 2 months, it is 
essential to consider that some SLE patients may 
take longer to respond to treatment. 
Hydroxychloroquine is a commonly used 
medication for SLE and is regarded as a first-line 
treatment.6 It can be beneficial in controlling various 
SLE manifestations, including skin and joint 
symptoms. The decision to continue 
hydroxychloroquine should be based on the 
patient's overall response, the severity of her 
symptoms, and the assessment of potential risks 
and benefits. Another significant reason for the 
continuation of hydroxychloroquine is that it has 
been demonstrated to reduce the risk of systemic 
lupus flares. 
 
Anifrolumab is a type I interferon receptor 
antagonist that inhibits the type I interferon 
pathway, which is believed to be dysregulated in 
SLE. It is FDA-approved for treating moderate to 
severe active SLE in adults who have not responded 
well to standard therapy.7,8,9 A post hoc analysis of 
anifrolumab phase 3 trial data in patients with SLE 

showed that anifrolumab treatment increased 
attainment of lupus low disease activity state 
compared to placebo, highlighting its potential to 
improve outcomes in SLE.10 The TULIP Long-Term 
Extension study, investigating the effects of 
anifrolumab 300 mg in SLE patients who had 
previously participated in a trial, revealed a 
favorable safety profile, no new safety issues, and 
improvements in disease activity and reduction in 
glucocorticoid usage in comparison to the placebo 
group.11  Given the patient's continued symptoms 
despite hydroxychloroquine treatment, 
anifrolumab could be a targeted treatment to 
address the underlying immune dysregulation in 
her SLE. The provision of a zoster vaccine should be 
considered before initiating therapy with 
anifrolumab. 
 
Cyclophosphamide is an effective therapy for organ 
and life-threatening lupus activity. However, it has a 
problematic side effect profile, including the 
delayed risk of malignancies, cytopenias, infections, 
and ovarian failure. 
 
Infliximab is a tumor necrosis factor-alpha (TNF-
alpha) inhibitor commonly used to treat 
autoimmune conditions such as rheumatoid 
arthritis and inflammatory bowel diseases. 
However, it is not considered a first-line treatment 
for SLE. TNF inhibitors in SLE have limited 
supporting evidence, and their role in managing the 
disease is less established than other targeted 
treatments such as belimumab or anifrolumab. 
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 Gout Management 
A 48-year-old man presents for his annual physical 
examination. He has a history of treated 
hypertension and treated tophaceous gout (left ear 
and right olecranon bursa) for several years. He had 
a non-ST elevated MI 2 years ago, his recent stress 
test showed no inducible ischemia, and he exercises 
regularly without limitation. His last attack of gout 
was “mild” and occurred in the left foot over 6 
months ago. It promptly resolved after several 
doses of over-the-counter naproxen. 
 
His current medications include losartan (50 mg/d), 
colchicine (0.6 mg/d), allopurinol (400 mg/d), HCTZ 
(25 mg/d), atorvastatin (80 mg/d), and ASA (81 
mg/d). His blood pressure is 136/82 mmHg. He has 
several nontender pea-sized movable right 
olecranon nodules, a single nontender left ear helix 
nodule, no joint tenderness, and bilateral “bunions.” 
The remainder of the examination is normal. All 
laboratory studies are in the normal range, 
including his urate level of 6.8 mg/dL and creatinine 
of 0.6 mg/dL. 
 
Which of the following are the most appropriate 
next steps in his management? 

A. Continue colchicine and change allopurinol 
to febuxostat 80 mg; discontinue 
hydrochlorothiazide (use naproxen for 
flares if necessary). 

B. Continue colchicine and increase 
allopurinol dose to 500 mg/d; continue 
hydrochlorothiazide (take naproxen if 
needed for flares) 

C. Discontinue colchicine and change 
allopurinol to febuxostat 80 mg; continue 

hydrochlorothiazide (use naproxen for 
flares if necessary). 

D. Discontinue colchicine and increase 
allopurinol dose to 500 mg; discontinue 
hydrochlorothiazide (use naproxen for 
flares if necessary). 

 
The correct answer is B. 
Although the urate level is in the laboratory’s 
“normal range,” it remains above the ex-vivo urate 
saturation point of 6.8 mg/dL – hence additional 
urate-lowering therapy is warranted in a man who 
still is experiencing gout flares and has palpable 
tophi. The suggested target for urate-lowering 
therapy by several specialty societies is <6.0 mg/dL. 
Keeping the serum urate below its estimated 
saturation point has resulted in the dissolution of 
uric acid deposits and, ultimately, the resolution of 
gout flares. Since the speed at which the dissolution 
of deposits occurs is inversely associated with 
serum urate levels, some societies and many 
clinicians suggest even a lower serum urate target 
for at least as long as the tophi persist. A serum 
urate level of <6 mg/dL should be maintained for 
life; if the level increases, deposition will reoccur, 
and flares will likely begin again. Because he still has 
tophi, and additional urate lowering is warranted, 
he should stay on the colchicine to prevent or limit 
the number of “mobilization flares” that may occur 
as the urate is dissolved. Colchicine can be stopped 
once it is assumed that the deposits have resolved. 
An additional possible benefit of colchicine, shown 
in several studies, is that it may reduce the 
occurrence of cardiac events. Since gout flares have 
been associated temporally with cardiac events, 
prevention of flares may be of benefit for reasons 
other than simply avoiding the painful flares. 
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Allopurinol, which he tolerates, can be increased to 
achieve the target serum urate level. The FDA 
suggested limit is 800 mg daily (higher doses had 
not been well evaluated at the time of drug 
approval). At doses above 300 mg, splitting the dose 
may improve the bioavailability; 300 mg AM and 200 
mg PM would be reasonable in this patient. 
Confirming that the patient had been regularly 
taking the 400 mg dose daily would also be 
important. Discussing dietary restrictions such as 
avoiding fructose corn syrup, excessive beer 
(including nonalcoholic beer) and alcohol, organ 
meats, and other ultra-high purine animal 
substances would also be reasonable. However, diet 
alone is not likely to lower the serum urate 
sufficiently. 

Switching the allopurinol to febuxostat 80 mg is a 
reasonable option to lower the serum urate, as 
some patients may be resistant to allopurinol. 
However, The FDA maintains a “black box warning” 
on febuxostat over concerns from the CARES trial of 
increasing the risk of cardiac-related death. 
Subsequent studies have not confirmed this 
observation, and the CARES trial has been criticized 
for several methodologic issues. Nonetheless, some 
physicians continue to have concerns. Given that 
the patient’s blood pressure is not optimized, it 
would not be prudent to discontinue the HCTZ; 
stopping the HCTZ would likely only reduce the 
serum urate by about 0.8 mg/dL*. 
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