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CLINICAL CARE CONUNDRUM

A Howling Cause of Pancytopenia

The approach to clinical conundrums by an expert clinician is revealed through the presentation of an actual patient’s case in an 
approach typical of a morning report. Similar to patient care, sequential pieces of information are provided to the clinician, who is 
unfamiliar with the case. The focus is on the thought processes of both the clinical team caring for the patient and the discussant.

 This icon represents the patient’s case. Each paragraph that follows represents the discussant’s thoughts.
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A 15-year-old African American girl presented to the 
emergency department with 3 days of fever, sore 

throat, nausea, vomiting, and poor appetite. She reported 
a 4-week history of fatigue, right hand pain and swelling, 
and a 6-kilogram weight loss for which she had seen her 
primary care provider several times. She reported no re-
cent travel, sick contacts, or new medications.

It appears that there are potentially at least 2 separate prob-
lems: an acute one (past 3 days) and a more chronic one (past 
4 weeks). These 2 problems may be directly related (ie, acute 
worsening of the more chronic problem), indirectly related (ie, 
the more chronic problem is leading to increased susceptibility 
to the acute problem, for instance, an evolving immunodefi-
ciency predisposing to an opportunistic infection), or “true, 
true, but unrelated.” The clinical challenge is to keep one’s 
mind open to each of these potential scenarios and to avoid 
the tendency to focus on one of the problems and not pay 
enough attention to the other. Occam’s razor likely does not 
apply here. 

Numerous common and typically transient diseases could 
cause the symptoms of the past 3 days, particularly infectious 
etiologies such as streptococcal pharyngitis or a viral infection. 
One cannot forget about these possibilities while contemplat-
ing the more worrisome symptoms of the past 4 weeks, espe-
cially weight loss in a growing adolescent. Patients may unin-
tentionally lose weight for a variety of reasons, which can be 
broadly categorized by decreased caloric supply, gastrointes-
tinal losses or malabsorption, and increased caloric demand; 
these categories are not mutually exclusive. 

Lastly, 1 symptom may provide a more specific direction: the 
right hand pain and swelling of the past 4 weeks. More specif-

ics, including the extent of the hand swelling, other areas of 
involvement, and the nature of her pain, will be helpful.

Her temperature was 99.5°F, heart rate 100 beats per 
minute, respiratory rate 18 breaths per minute, oxygen sat-
uration 95% while breathing ambient air, blood pressure 
99/56 mmHg, weight 44 kilograms, height 161 centime-
ters, and body mass index 17. She appeared generally ill 
and underweight. She had edematous and violaceous eye-
lids, dry cracked lips, and pharyngeal erythema with ulcer-
ations of the hard palate. She had nontender cervical and 
inguinal lymphadenopathy. Her abdomen was tender to 
palpation in the lower quadrants without guarding or re-
bound; there was no organomegaly. A right knee effusion 
with overlying warmth was present without redness or de-
creased range of motion. She also had an enlarged third 
proximal interphalangeal joint and loss of palpable meta-
carpal phalangeal joint landmarks on her right hand. She 
was noted to be using her arms to move her legs when re-
positioning in bed.

These exam findings clearly point toward a systemic process 
but not 1 specific diagnosis. The presence of at least 2 inflamed 
joints points toward rheumatologic/inflammatory or infectious 
diseases. Localized edema (eyelids and right metacarpal pha-
langeal joints), oral ulcers, possible myositis, and arthritis point 
toward a systemic vasculitis (eg, granulomatosis with poly-
angiitis, Behçet disease). While Kawasaki disease is also a sys-
temic vasculitis, the presence of oral ulcers and generalized 
lymphadenopathy argues against it. Inflammatory myopathies 
like polymyositis, and especially juvenile dermatomyositis, fit 
many aspects of this presentation with the violaceous eyelids 
and possible myositis, though no other cutaneous stigmata of 
this disease are evident (eg, no Gottron’s papules). Polyarthri-
tis, violaceous eyelids, and possible myositis could be consis-
tent with systemic lupus erythematosus (SLE).

The presence of oral ulcers and arthritis make other systemic 
inflammatory conditions, such as inflammatory bowel disease 
with arthritis and autoimmune- or infection-related hepatitis, 
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possible. Infectious etiologies alone or in combination with 
a rheumatologic process are also possible given fevers and 
lymphadenopathy. In particular, herpesvirus infections (Ep-
stein-Barr virus [EBV], cytomegalovirus [CMV], herpes simplex 
virus, or human herpes virus 6), human immunodeficiency virus 
(HIV), hepatitis C virus (HCV), and syphilis can cause oral ul-
cers and lymphadenopathy. Other potential infectious etiolo-
gies include subacute bacterial endocarditis and disseminated 
gonococcal infection given the presence of polyarthritis, but 
these infections are less likely as they do not explain all of the 
symptoms. 

In summary, the differential diagnosis is broad and should 
be prioritized to consider systemic inflammatory conditions, 
including autoimmune and infectious (especially viral) syn-
dromes, and initial work-up should focus on these etiologies.

The initial laboratory evaluation was notable for pancy-
topenia with a white count of 1.9 x 109cells/L, absolute 

neutrophil count of 0.95 x 109/L, absolute lymphocyte count 
of 0.48 x 109/L, hemoglobin concentration of 10 g/dL, mean 
corpuscular volume of 78 fL, and platelet count of 4.1 x 
109/L (Figure 1). The following infectious studies were sent: 
hepatitis B virus, HCV, and Parvovirus-B19 serologies, EBV 
and CMV serologies and polymerase chain reaction studies, 
HIV antigen and antibody immunoassays, rapid plasma re-
agin, as well as bacterial blood, urine, and stool cultures. 
She was started on broad-spectrum antibiotics. The pa-
tient’s heart rate and blood pressure normalized after re-
ceiving a bolus of 20 mL per kilogram of normal saline. 

The pancytopenia is obviously notable. It raises the possibility 
that the oral ulcerations are due to the neutropenia rather than 
a primary disease manifestation. Other possible causes of pan-
cytopenia include SLE, antiphospholipid antibody syndrome, 
and related rheumatologic diagnoses, including hemophago-
cytic lymphohistiocytosis (HLH). Given her age and subacute 
presentation, secondary forms of HLH seem more likely than 

primary (genetic) forms, which typically present within the first 
few years of life. Secondary forms of HLH can occur in associa-
tion with rheumatic diseases and are then referred to as Mac-
rophage Activation Syndrome (MAS). The most common rheu-
matologic diseases associated with MAS are systemic juvenile 
idiopathic arthritis, SLE, and Kawasaki disease. Secondary HLH 
can also occur with infectious diseases, particularly viral infec-
tions such as EBV. It is also important to consider thrombotic 
thrombocytopenic purpura and other forms of thrombotic mi-
croangiopathy, especially if her violaceous eyelids actually rep-
resent purpura. The presence of pancytopenia also expands 
the differential diagnosis to include leukemia, lymphoma, and 
other oncologic diseases. After obtaining results from pend-
ing infectious disease studies, additional diagnostic work-up 
should include examination of the bone marrow and a periph-
eral blood smear to evaluate for hemophagocytosis and/or 
malignancy. Testing for double-stranded DNA antibodies and 
antinuclear antibodies (ANA) should be sent to evaluate for 
SLE, and antiphospholipid antibodies should also be checked. 
Renal function must also be evaluated. 

Additional laboratory work-up revealed a reticulocyte 
count of 0.2%, a positive Coombs immunoglobulin G 

(IgG) test, haptoglobin less than 80 mg/L, and lactate dehy-
drogenase (LDH) 25.2 µkat/L (1509 units/L); coagulation 
studies were normal. Her chemistries showed electrolytes, 
blood urea nitrogen, and creatinine were within normal 
limits; her aspartate aminotransferase was 216 units/L, and 
alanine aminotransferase was 56 units/L. Her spot urine 
protein-to-creatinine ratio was 1.28. Complement and in-
flammatory studies showed C3 0.14 g/L (14 mg/dL, normal 
83-151 mg/dL), C4 0.05 g/L (5 mg/dL, normal 13-37 mg/
dL), erythrocyte sedimentation rate (ESR) 103 mm/hr (nor-
mal 0-20 mm/hr), and C-reactive protein (CRP) 3.2 mg/L 
(normal 0.7-1.7 mg/L). Additional studies showed elevated 
triglycerides (376 mg/dL), elevated creatine kinase (2437 
units/L), and elevated ferritin (22,295.5 ng/mL). An ANA 
screen and specific autoantibody studies were sent, includ-
ing antidouble stranded DNA antibody, antiribonucleopro-
tein antibody, anti-Smith antibody, anti-Ro antibody, and 
anti-La antibody. A bone marrow biopsy was performed. 

The hematologic studies provide a mixed picture. There is ev-
idence of an autoimmune hemolytic anemia (AIHA). Typically, 
AIHA is associated with reticulocytosis rather than reticulocyto-
penia. Reticulocytopenia can occur in AIHA, however, because 
of antibodies directed against erythroid precursors or if 2 pro-
cesses are occurring simultaneously—ie, AIHA plus bone mar-
row destructive/failure process. The latter scenario is more like-
ly here. Specifically, the pancytopenia, elevated triglycerides, 
and extreme hyperferritinemia strongly support the diagnosis 
of HLH. The very low C3 and C4 suggest a complement-con-
sumptive process, and SLE is the most likely etiology. Protein-
uria and Coombs-positive anemia are also features of SLE. The 
discordance between the ESR (markedly elevated) and CRP 
(mild elevation) is surprising in the setting of systemic inflam-

FIG 1. Pathologic findings from peripheral smear: Peripheral smear at presenta-
tion (40x) showing decreased density of red blood cells and platelets and only a 
single granulocyte consistent with pancytopenia.
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mation. However, her other clinical features are consistent with 
marked systemic inflammation, and it is important not to dis-
miss a likely diagnosis simply on the basis of a few incongruous 
features. At this point, the diagnosis of SLE complicated by 
secondary HLH is favored, remembering that both these en-
tities can be triggered by a viral infection. Therefore, diligent 
follow-up of the aforementioned specific autoantibody studies 
and the bone marrow biopsy is the next logical step, along 
with the still-pending infectious disease studies.

All of the infectious disease studies returned negative 
for active infection and were consistent with prior EBV 

and CMV infections with positive IgG testing. The bone 
marrow biopsy revealed trilineage hematopoiesis with he-
mophagocytosis, mild fibrosis, and no blasts (Figure 2). An-
tibody studies for SLE returned with elevated antidouble 
stranded DNA antibodies >200,000 IU/L. Reference labs 
ultimately confirmed the presence of decreased natural 
killer (NK) cell function, elevated soluble interleukin-2 re-
ceptors (IL-2R), and elevated soluble cluster of differentia-
tion 163 (CD163).

These findings are consistent with the diagnosis of SLE com-
plicated by secondary HLH (ie, MAS). It remains possible, but 
unlikely, that the patient has genetic or familial HLH (fHLH), as 
this entity is exceedingly rare with distinct underlying genetic 
aberrations separate from SLE.  Ideally, the NK cell function 
studies would be repeated after the current episode of HLH 
is controlled and the patient is off of immunosuppressive ther-
apies, but this will likely not be possible given the underlying 
SLE. Patients with fHLH have reduced or absent NK cell func-
tion at baseline (ie, not only during an acute episode of HLH 
and not because of immunosuppressive medications). Alterna-
tively, one could consider genetic testing for fHLH. The clinical 
importance of doing this is that patients with fHLH are candi-

dates for bone marrow or stem cell transplantation. There cur-
rently is not a published standard of care for the work-up and 
management of MAS in children with rheumatic disease, so 
the decision to repeat NK cell function testing and/or genetic 
testing would be left to the discretion of the treating physician 
and would depend on the patient’s ongoing clinical course.   

The patient required red blood cell and platelet trans-
fusions. She received pulse dose intravenous methyl-

prednisolone for treatment of SLE and MAS; she clinically 
improved within 48 hours of starting steroids. Cyclosporine 
was added for management of MAS. The patient was tran-
sitioned to oral corticosteroids and discharged home. All 
cell counts normalized within 1 month of discharge. She 
was weaned off corticosteroids and cyclosporine was dis-
continued. Her maintenance SLE therapy includes hydroxy-
chloroquine and mycophenolate mofetil.

COMMENTARY
Because the differential diagnosis for new-onset pancytopenia 
encompasses many diseases across several medical subspe-
cialties, a thorough history and physical exam are necessary to 
form a tailored clinical approach.1 The primary causes of pe-
diatric pancytopenia vary depending on geographic location 
because of the local prevalence of infectious agents and nutri-
tional deficiency patterns. A retrospective study investigating 
the primary cause of pancytopenia in children without existing 
malignancy presenting to a US tertiary care hospital found that 
64% of cases were due to infection, 28% were due to hemato-
logic disease (most frequently aplastic anemia), and 8% were 
due to miscellaneous etiologies, including adverse drug reac-
tions and autoimmune diseases.2 In contrast, the most com-
mon cause of pancytopenia in pediatric patients presenting 
to a tertiary care hospital in India was megaloblastic anemia 
(28%), followed by infections (21%), acute leukemia (21%), and 

FIG 2. Pathologic findings from bone marrow biopsy: The patient’s bone marrow biopsy (40x) shows hemophagocytosis of a lymphocyte (2A) and hemophagocytosis 
of a red blood cell (2B).
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aplastic anemia (20%).3 While clinicians do (and should) con-
sider malignancy as a cause of pancytopenia, there is sparse 
literature regarding the frequency of pancytopenia associated 
with the presentations of childhood malignancies.4 A study of 
pediatric patients with acute lymphoblastic anemia found that 
only 11% of newly diagnosed patients had pancytopenia at ini-
tial presentation.4 

There are no official guidelines for the work-up of pediatric 
pancytopenia from any of the academic societies. Depending 
on the clinical history, initial laboratory investigation for pe-
diatric pancytopenia may include complete blood cell count 
with differential, reticulocyte count, peripheral blood smear, 
complete metabolic panel, hemolysis labs (haptoglobin, LDH, 
Coombs test) and inflammatory markers (ESR, CRP, fibrino-
gen). Further investigation to clarify the specific etiology of 
pancytopenia can be guided by the results of these initial tests. 

SLE is an autoimmune disorder characterized by chronic 
inflammation of multiple organ systems. The name “lupus” 
(Latin for wolf) became widely used by dermatologists in the 

1800s before systemic involvement was realized to describe 
the destructive facial lesions thought by some to resemble a 
wolf bite.5 The American College of Rheumatology (ACR) clas-
sification criteria6 and/or the Systemic Lupus International Col-
laborating Clinics classification criteria7 are often used to help 
make the diagnosis. The ACR criteria are summarized in the 
Table; an individual is considered to have SLE if 4 or more of 
the 11 clinical criteria are present.6 In children, the most com-
mon presenting symptoms of SLE are fever, fatigue, weight 
loss, rash, arthritis, and renal disease.8 Children with SLE tend 
to have a more severe phenotype with greater involvement of 
major organ systems and more rapid accrual of organ damage 
than adults with SLE, emphasizing the importance of early di-
agnosis and treatment in this population.9 As such, severe pre-
senting symptoms may require initiation of immunosuppres-
sive therapies before the patient fully meets diagnostic criteria, 
provided malignancy and infection can be excluded. 

Hematologic abnormalities are present in greater than 70% 
of pediatric SLE cases.10,11 The pathogenesis of hematologic 

TABLE. American College of Rheumatology Criteria for Classification of Systemic Lupus Erythematosusa

Criterion Definition

Malar rash Fixed erythema, flat or raised, over the malar eminence, tending to spare the nasolabial folds.

Discoid rash Erythematous raised patches with adherent keratotic scaling and follicular plugging; atrophic scarring may occur in older lesions.

Photosensitivity Skin rash as a result of unusual reaction to sunlight by patient history or physician observation.

Oral ulcers Oral or nasolabial ulceration, usually painless, observed by physician.

Nonerosive arthritis Involving 2 or more peripheral joints and characterized by tenderness, swelling, or effusion.

Pleuritis or Pericarditis Pleuritis: convincing history of pleuritic pain or rubbing heard by a physician or evidence of pleural effusion
OR
Pericarditis: documented by electrocardiogram or rub, or evidence of pericardial effusion.

Renal disorder Persistent proteinuria >0.5 grams per day or >3+ if quantification not performed 
OR
Cellular casts: may be red cell, hemoglobin, granular, tubular, or mixed.

Neurologic disorder Seizures in the absence of offending drugs or known metabolic derangements; eg, uremia, ketoacidosis, or electrolyte imbalance
OR
Psychosis in the absence of offending drugs or known metabolic derangements; eg, uremia, ketoacidosis, or electrolyte imbalance.

Hematologic disorder Hemolytic anemia with reticulocytosis,
OR
Leukopenia <4,000/mm2 on ≥2 occasions
OR 
Thrombocytopenia <100,000/mm3 in the absence of offending drugs.

Immunologic disorder Anti-DNA: antibody to native DNA in abnormal titer
OR 
Anti-Smith: presence of antibody to Smith nuclear antigen
OR
Positive finding of antiphospholipid antibodies on 
(a) an abnormal serum level of IgG or IgM anticardiolipin antibodies,
(b) a positive test result for lupus anticoagulant by using a standard method, or
(c) a false-positive test result for at least 6 months confirmed by Treponema pallidum immobilization or fluorescent treponemal antibody absorption test.

Positive antinuclear antibody An abnormal titer of antinuclear antibody by immunofluorescence or an equivalent assay at any point in time and in the absence of drugs

aAdopted from the “1997 Update of the 1982 American College of Rheumatology Revised Criteria for Classification of Systemic Lupus Erythematosus.”

NOTE: Abbreviations: IgG, immunoglobulin G; IgM, immunoglobulin M.
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abnormalities in SLE is heterogeneous, involving actions of 
autoreactive lymphocytes, autoantibodies, and proinflamma-
tory cytokines that can disrupt bone marrow production and 
cause peripheral blood cell destruction.12,13 While pancytope-
nia is common in children with SLE, other coexisting diagnoses 
should be considered in patients with SLE and pancytopenia. 
Concurrent diagnoses that can lead to pancytopenia in pa-
tients with SLE include infection, pharmacologic side effects, 
and secondary HLH,14,15 each of which has differing implica-
tions for prognosis and treatment. 

Secondary HLH is a severe and often acute complication of 
systemic inflammatory disorders caused by the proliferation and 
activation of T cells and macrophages, leading to an enhanced 
inflammatory state. When HLH occurs in the setting of an un-
derlying autoimmune or autoinflammatory process, it is typically 
termed MAS. MAS affects an estimated 0.9% to 4.6% of patients 
with SLE.16 Early diagnosis and treatment of MAS is important 
because MAS can be rapidly fatal, with a mortality rate of 8% 
to 20% in pediatric patients.17,18 Clinical features of MAS include 
physical exam findings of fever and splenomegaly as well as lab-
oratory abnormalities, including pancytopenia, elevated ferritin, 
elevated triglycerides, and low fibrinogen.18 A bone marrow bi-
opsy showing hemophagocytosis in the absence of malignancy 
is diagnostic of MAS. Although a bone marrow biopsy is not 
required to diagnose MAS, it is often obtained to exclude other 
etiologies of pancytopenia such as malignancy.19 Specialized di-
agnostic testing for MAS includes NK cell counts and functional 

studies, including expression of perforin and granzyme B (NK 
cell proteins triggering apoptosis in target cells), soluble IL-2R 
(marker of activated lymphocytes), and CD163 (transmembrane 
protein of hemophagocytic macrophages). There is no stan-
dardized protocol for treating MAS.20 It is most commonly treat-
ed with highdose corticosteroids; additional agents, including 
cyclosporine and biologic therapies, are also utilized.16,20 

KEY POINTS
• Children with SLE tend to have greater involvement of ma-

jor organ systems and more rapid accrual of organ damage 
than adults with SLE. Therefore, it is sometimes necessary 
to initiate immunosuppressive therapies before full diagnos-
tic criteria are met, provided that malignancy and infection 
have been ruled out. 

• While pancytopenia is common in pediatric patients with 
SLE, providers should make sure to consider coexisting di-
agnoses such as infection and MAS, both of which require 
different treatment strategies.

• It is important to consider HLH/MAS early in the work-up of 
pancytopenia, because early diagnosis and treatment im-
proves clinical outcomes. Obtaining a ferritin level can aid 
in the work-up of pancytopenia because it is both a sensitive 
and specific marker of HLH/MAS when dramatically elevated. 
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