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Case Report

Macrophage Activation Syndrome Versus Hemophagocytic
Lymphohistiocytosis: A Diagnostic Dilemma in a Patient With
Still's Disease and Epstein-Barr Virus Viremia

Roberta Gomez* ¢, Joseph Maakaron®, Robert Baiocchi®

Abstract

Macrophage activation syndrome (MAS) and hemophagocytic lym-
phohistiocytosis (HLH) are two overlapping, potentially fatal syn-
dromes classified by disorganization and malfunction of the immune
system that results in wide spread inflammation and end-organ dam-
age. We present the case of a 22-year-old female with both under-
lying adult-onset still’s disease and active Epstein-Barr virus (EVB)
viremia who presented with criteria for MAS/HLH. She ultimately
improved on an immunosuppressive regimen, and during follow-up
was also found to be heterozygote carrier for a known genetic muta-
tion that has been associated with “primary” HLH. This case thus
highlights the clinical spectrum of HLH/MAS, the different treatment
approaches, and the new investigations into the relationship between
primary and secondary HLH.
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Introduction

Macrophage activation syndrome (MAS) and hemophagocytic
lymphohistiocytosis (HLH) are two overlapping, potentially
fatal syndromes classified by disorganization and malfunction
of the immune system that results in wide spread inflammation
and end-organ damage [1]. MAS is classically associated with
rheumatologic conditions such as systemic juvenile idiopathic
arthritis (sJIA) and adult-onset Still’s disease (AOSD) [1, 2].
Contrarily, HLH is typically associated with viral infections,
malignancy, and certain chemotherapies [1]. Both syndromes
can also be seen in patients with mutations of genes involved
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in the lymphocyte cytolytic pathway [1, 3], in which they are
referred to as having primary or familial HLH (FHLH). Al-
though somewhat different in etiology, their manifestations are
quite overlapping. Both MAS and HLH present clinically with
marked hyperferritinemia, cyclic fevers, cytopenias, hepatos-
plenomegaly, coagulopathy, and if not treated, end-organ fail-
ure and death [3]. The mainstay of therapy for MAS would
be control of the underlying rheumatologic disorder with im-
munosuppressant therapy [2, 4], while the treatment of choice
for HLH would likely be a combination of immunosuppres-
sive, anti-viral and/or chemotherapy agents depending upon
the trigger. We herein present a case of immune overactivation
in a patient with Still’s disease on active immunosuppression.

Case Report

A 22-year-old female with a history of migraines and recently
diagnosed AOSD presented to the emergency room after ini-
tially presenting to an outside hospital with 5 days of daily,
high grade fevers and severe lower abdominal pain with dif-
fuse body aches. She endorsed having this type of pain before,
at the time of her diagnosis with AOSD 1 year prior. Her im-
munosuppressive regimen consisted of anakinra 100 mg daily
and hydroxychloroquine 400 mg daily.

She was tachycardic and febrile. She had bilateral tonsillar
erythema, cervical lymphadenopathy, moderate tenderness to
palpation in her right lower quadrant, and a diffuse erythema-
tous papular rash on the dorsum of her shins bilaterally. She
had no focal joint tenderness, erythema or edema, but did en-
dorse diffuse tenderness over her trunk and extremities. Lab
work revealed elevated transaminases (alkaline phosphate
(ALP) 136, aspartate transferase (AST) 241, and alanine trans-
ferase (ALT) 161), hyperferritinemia (9,445), elevated lactate
dehydrogenase (LDH) 990 and cytopenia (white blood cell
(WBC) 3.5, platelets 90,000). Given these lab abnormalities
in addition to her daily fevers and lymphadenopathy, she met
criteria for MAS.

She was started on high dose intravenous (IV) steroids.
EBYV PCR revealed 79,162 copies, with a positive IgM titer
and negative IgG. Additionally, her soluble CD25 (IL2-recep-
tor) came back elevated at 2,660 (upper limit of 1,033), which
then allowed the patient to meet diagnostic criteria for HLH
[5]. Thus, it became unclear whether the patient had MAS sec-
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Figure 1. Overall trend in disease-defining labs. This figure demonstrates white blood cell (WBC) (a), platelet (b), alkaline phos-
phate (ALP), aspartate transferase (AST), and alanine transferase (ALT) (c) and ferritin (d) levels over the course of admission.
Of note, Day 0 represents the day of admission, high dose steroids (dexamethasone 40 mg intravenous) were started on Day 1,
and cyclosporine 50 mg twice daily was started on Day 5. The patient was discharged on Day 6, and seen in outpatient follow-up

on Day 18.

ondary to an acute flare of AOSD, or whether she had HLH
secondary to acute EBV infection, or potentially a combina-
tion of both processes. Given the concern for HLH with pos-
sible underlying malignancy, she underwent a computed to-
mography ( CT) of the chest, abdomen and pelvis, which was
negative for lymphadenopathy but did confirm splenomegaly.
Ultimately, her labs and exam continued to improve (Fig. 1)
with high-dose steroids and immunosuppressants, and with the
addition of cyclosporine. Her good clinical response to immu-
nosuppressive therapy therefore suggested that her underlying
AOSD may have been driving her disease process.

Discussion

There was much consideration about initiating etoposide, as
proposed in the HLH 1994/2004 [5-7] criteria for patients who
met at least five of the eight criteria for HLH. There was also
discussion as to whether rituximab and/or antiviral therapy
given the patient’s high EBV viral load [6]. As mentioned
above, the decision was ultimately made to simply continue
her immunosuppression with anakinra, hydroxychloroquine
and high-dose steroids given her clinical improvement on that
regimen alone.

By the time of follow-up 1 month later, this patient was
also found to have the A91V monoallelic mutation in the PRF/
gene (also referred to as the FHLH2 gene). PRF'1 encodes the
protein perforin, which plays an essential role in the cytotoxic
pathway. This mutation is actually not uncommon (for exam-
ple, up to 17% in Caucasians [8]), and is debated as to whether
it is pathogenic in heterozygous form [3, 8, 9] or even homozy-
gous form [10]. A functional analysis of several genes involved
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in FHLH conducted by Trambas et al [8] and Voskoboinik et al
[9] demonstrated that the A91V mutation reduces the stability
and cytolytic activity of perforin, but without significant effect
on overall perforin function. In the systematic review of Zhang
et al, 150 patients were diagnosed with FHLH; they found that
at least eight patients were heterozygous for the A91V mu-
tation. Interestingly, they also found that one of the patients
who was homozygous for A91V and died of HLH had a parent
who was also homozygous but completely asymptomatic [10].
They concluded in their review that A91V was not pathogenic
but rather a predisposing risk factor.

HLH/MAS continues to be a widely debated and investi-
gated syndrome. There are various inclusion criteria for diag-
nosis, a growing literature of reported etiologies, and fascinat-
ing novel studies attempting to elucidate the genetics behind
the syndrome. While FHLH and secondary HLH were previ-
ously separated into two separate disease processes, the grow-
ing database of genetic mutations found in patients with con-
current “secondary” etiologies is beginning to provide a case
for the hypothesis that these triggers cause disease in patients
who were already genetically predisposed [7, 9]. In this par-
ticular patient who ended up having an arguably predisposing
genetic mutation, an active EBV infection, and AOSD, it was
especially hard to retrospectively determine the driving source
of her disease. However, it is important to emphasize that in
the era of modern immunosuppressants, the use of etoposide
and other chemotherapies is becoming more and more limited.
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