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Male, 43-year-old

Hemophagocytic lymphohistiocytosis (HLH)

Acute kidney injury ¢ anorexia ¢ dyspnea ¢ epistaxis ¢ heart murmur ¢ hepatosplenomegaly ¢
murmur ¢ weakness ¢ weight loss

Bone marrow biopsy ¢ CT scan ¢ echocardiography ¢ plasmapharesis ¢ renal biopsy e ultrasonography
Hematology ¢ General and Internal Medicine ¢ Nephrology ¢ Pathology ¢ Rheumatology

Rare coexistence of disease or pathology

Hemophagocytic lymphohistiocytosis (HLH) is a rare clinical syndrome characterized by dysregulated immune
system activation and hyperinflammation. Primary HLH is inherited and almost exclusively seen in childhood,
while secondary HLH is mainly seen in adults and has a wide variety of triggering factors, including infection,
malignancy, autoimmune disease, and immunosuppression. Due to nonspecific presentation, the differential
diagnosis for HLH is equally wide. We present a case of secondary HLH involving undiagnosed systemic lupus
erythematosus and bacteremia.

A 43-year-old man with a history of discoid lupus presented with 1 month of weakness, epistaxis, shortness
of breath, anorexia, and weight loss. He took no medications and did not follow with a primary care physi-
cian. Workup revealed leukopenia and thrombocytopenia, severely elevated ferritin, severe acute kidney inju-
ry, class Il lupus nephritis on renal biopsy, hemophagocytic histiocytes on bone marrow biopsy, and other find-
ings of end-organ damage. Blood cultures grew methicillin-sensitive Staphylococcus aureus (MSSA). Diagnosis
of HLH occurred on the third day of admission. Our patient improved rapidly on high-dose corticosteroids, hy-
droxychloroquine, anakinra, tocilizumab, and low-dose etoposide as well as concomitant antibiotic therapy.
Despite having a diagnosis of discoid lupus, our patient was not established with a primary care physician and
did not take any medications. This resulted in unknown smoldering systemic lupus erythematosus, which, pos-
sibly in conjunction with bacteremia, triggered a nearly fatal disease. We discuss the importance of primary
care in disease management, the differentiation of sHLH from other diagnoses, HLH treatment, and the labo-
ratory evaluation of sHLH.

Acute Kidney Injury e Internal Medicine ¢ Lupus Erythematosus, Cutaneous e
Lupus Erythematosus, Systemic ¢ Lymphohistiocytosis, Hemophagocytic ¢ Primary Health Care
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Background

Hemophagocytic lymphohistiocytosis (HLH) is a clinical syn-
drome characterized by dysregulated immune system activa-
tion and hyperinflammation due to loss of natural killer (NK)
cell and cytotoxic T lymphocyte cytolytic function leading to
cytokine storm and macrophage activation [1]. HLH is rare,
with an estimated annual incidence of 1 per 800 000 people,
which varies by geographic population [2]. Primary HLH is the
inherited form of the condition and is almost entirely isolated
to early childhood, with <1.6% of adult cases classified as fa-
milial [3]. Secondary (reactive) HLH (sHLH) is observed in both
children and adults and is an acquired form of the syndrome.

The pathogenesis of sHLH involves a predisposing disease or
condition with a precipitating external trigger, primarily in-
fection, that initiates production of the hyperinflammatory
state [4,5]. Conditions that predispose to sHLH include autoim-
mune disease, hematologic malignancy, and organ transplant,
while external triggers include infection (typically viral), autoim-
mune disease flare, and immunosuppression [2,4,5]. Systemic
lupus erythematosus (SLE) accounts for nearly half of autoim-
mune-triggered sHLH [2]. When triggered by autoimmune dis-
ease, sHLH is termed macrophage activation syndrome (MAS).
Although most cases of sHLH, including MAS, have an iden-
tifiable trigger, there is likely an underlying genetic predispo-
sition to the sustained immune reaction responsible for the
disease [6]. In fact, more than 40% of sHLH cases have hetero-
zygous mutations in genes that are typically associated with
homozygous mutations in primary HLH [7]. However, with some
of these genes it has not been determined that heterozygous
mutations result in impaired immune cell cytolytic activity [8].

Manifestations of HLH include continuous fever, lymphade-
nopathy, hepatosplenomegaly, mucosal bleeding, cytopeni-
as, and other findings of inflammation and multiple-organ
damage [9]. Due to the varied and nonspecific presentation
of sHLH, the differential diagnosis is wide and includes sep-
sis, disseminated intravascular coagulation, malignancy, and
autoimmune disease flare. The HScore is a useful tool in pre-
dicting the probability that a patient has reactive HLH [10]. We
present the manifestation, recognition, and management of
a case of macrophage activation syndrome in a patient with
untreated SLE and bacteremia.

Case Report

A 43-year-old African American man with known discoid lu-
pus presented with a 1-month history of weakness, epistax-
is, shortness of breath, anorexia, and weight loss. He report-
ed no focal weakness, fever, chest, neck or abdominal pain,
headache, visual changes, hematuria or hematochezia, nausea,
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or vomiting. He took no medications. On examination, he was
afebrile with heart rate averaging 95 beats per minute and
normal respiratory rate and blood pressure. There was muco-
sitis of the oral and nasal cavities with active mucosal bleed-
ing. Abdominal examination revealed hepatosplenomegaly.
A grade 1I/VI late diastolic heart murmur was noted, but the
chest was clear. Laboratory findings and clinical course are in-
cluded in Table 1.

Hepatitis serologies were negative and a thyroid panel and vi-
tamin B12 and folate levels were normal. Elevated lipase was
attributed to renal failure. Due to elevated hepatic enzymes,
abdominal imaging was ordered in the Emergency Department
(ED). CT of the abdomen and pelvis revealed mesenteric
stranding suggestive of mesenteric panniculitis. Abdominal
ultrasound showed hepatosplenomegaly and increased echo-
genicity of bilateral renal cortices, indicative of chronic renal
parenchymal disease.

The patient was admitted for a suspected lupus flare compli-
cated by stage 3 acute kidney injury (AKI). He was started on
high-dose methylprednisolone and aggressive rehydration. He
received 2 rounds of plasmapheresis due to initial concern for
thrombotic thrombocytopenic purpura (TTP), but no evidence
of microangiopathic hemolytic anemia was found and coagu-
lation studies were unremarkable.

Blood cultures were drawn at presentation. Piperacillin with
tazobactam was started in the ED after CT revealed mesen-
teric panniculitis. Blood cultures on hospital day 2 returned
Staphylococcus aureus. After return of sensitivities showed
methicillin-sensitive Staphylococcus aureus (MSSA), antibiot-
ics were deescalated to intravenous cefazolin. Cefazolin was
continued 14 days after negative blood cultures, which were
drawn on hospital day 2. No blood cultures were positive af-
ter the initial set that were drawn at admission. All other in-
fectious evaluations for CMV, EBV, HIV, parvovirus B19, SARS-
COV-2, influenza, tuberculosis, syphilis, Lyme disease, Rickettsia
spp., and fungal pathogens were negative.

Our patient’s hepatosplenomegaly, leukopenia and thrombo-
cytopenia, elevated ferritin, triglycerides, and liver enzymes,
and fibrinogen less than 250 mg/dL resulted in an HScore
of 225, correlating with a probability of greater than 98% of
sHLH. Based on this, anakinra (an IL-1 receptor inhibitor) was
initiated on hospital day 3, with remarkable clinical improve-
ment, and reduction of his ferritin from >16 500 to 7585. Bone
marrow biopsy revealed hemophagocytosis, resulting in a fi-
nal HScore of 260 (Table 2, Figure 1).

Despite initial clinical improvement, his ferritin increased to
>16 500. The patient’s anakinra dose was escalated and he
was started on tocilizumab (an IL-6 receptor inhibitor) and
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low-dose etoposide. Over time, there was both clinical and
laboratory improvement and the serum ferritin fell to 3307.
Interestingly, an interleukin-2 (IL-2) assay completed in the
hospital was normal, but a follow-up IL-2 soluble receptor lev-
el utilizing a different assay completed 1 week after discharge

At presentation, our patient had a creatinine elevated to 8.26
from a baseline of 0.94 in 2018. His fractional excretion of so-
dium was 0.3%, consistent with a prerenal etiology to his AKI.
His creatinine improved from 8.26 to 4.72 on hospital day 2, and
to 2.47 on hospital day 3, further indicating a significant pre-

was elevated at 1629 (normal 222-770 U/mL). renal component to his AKI. Renal biopsy was consistent with

Table 1. Clinical course and laboratory findings.

HLH suspected

Methylprednisolone . Plasmapheresis .
Intervention Blood cutturesdrawn | mapheresls Anakinra started  DOne Marrow Biopsy  Reference
Piperacillin/ Blood culture Antibiotics Hydroxychloroquine
tazobactam started grew MSSA deescalated to started
cefazolin

WBC, K/mm3 1.56 1.53 1.04 1.37 4.00-11.00
CRBGWmM ae3 33 6 321 450590
CHgbgat 23 os 11 05 130180

Reticulocyte count 0.2% 0.5-2.5%
e,k 77 s R 140-480
CBUNmgdL 22 o . e
Comgdl 826 a2 247 182 ori1
NamEgL 133 136-145
Canongap 7
T S o a2 841
STl s 0 e 8 1248
Cbpase UL 323 965
CGmgdl 3w g5y
Ccamgat o4 . nas
CESRmmAe 34 73 015
© dsDNAab,IU/mL w0 0 09
AN L340 a0
CwoRur 900 11223
 Haptoglobin, mgrdl > 315
© Ddimer,ngl ars2 28
 Fibrinogen, mg/dl 99 150450
Fenitinngdl  sw.s0 923 10822
| Tdghcerides, mg/dl 399 o
 Urine protein, mg/dl. - s Noneest.
CUrineNamEg/L 13 Noneest.
CUrineChmg/dl 272 Noneest.
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Table 1 continued. Clinical course and laboratory findings.

Intervention

Solumedrol Etoposide and
started tocilizumab started discharge
WBC, K/mm? 1.20 0.95 2.33 1.32 4.00-11.00
CReCWmm 38 208 0 275 450590
CHgbgdl g8 g9 &3 T 130180
CReficdoytecount 0525%
R Kmm s o 1 s 140440
CeUNmgdl A
Ccmgat s 07 103 082 o071
CNamEL 136-145
Cmonga
Castor o203 7 w st ga1
Catun s 0 s n e
Clpase UL 965
CGmgd o gas
Ccamgdl gy
CesRommbe 30 o015
CdsDNAab ML oo
CANA a0
CwHUL 11223
Haptoglobin, mg/dL . 3g5
Cbdimenngidl P
CRbrinogenmg/dL 150450
| Femitinngdl o0 - 1295 16500 307 10822
Tgycerides,mgidl @
CUrineprotein mg/dl None est.
CUmeNamEgL None est.
CudmeChmg/dl Noneest.

* Baseline Cr 0.94 in 2018. Highlighted are notable trends and values that increased our patient’s HScore.

class Il lupus nephritis, but his creatinine ultimately returned Due to his positive blood cultures and diastolic heart mur-
to and remained within reference range. Due to his ongoing mur, a transthoracic echocardiogram (TTE) was performed
inflammatory state as well as his lupus nephritis, he received and showed significant aortic regurgitation with normal ejec-
3 days of pulsed solumedrol. By hospital day 7 his creatinine tion fraction. Transesophageal echocardiogram (TEE) did not
had returned to 1.05, indicating resolution of his stage 3 AKI. reveal any vegetations or perivalvular leak.
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Table 2. Shown are our patient’s presentation characteristics
and how they increase his HScore, and thus his
probability of having reactive HLH. Hepatosplenomegaly
is based on abdominal ultrasound. Number of lineages
with cytopenia is based on WBC <5 K/mm?, platelets
<110 K/mm?3, and hemoglobin <9.2 g/dL.

Risk factor Classification Points awarded
Immunosuppression No +0
(HIVor
immunosuppressive ye. +18
therapy)

<38.4 +0
Temperature, °C 38.4-39.4 +33

>39.4 +49

None +0
Organomegaly Hepatomegaly or +23

splenomegaly

Hepatosplenomegaly +38

1 lineage +0
Cytopenia 2 lineages +24

3 lineages +34

<2000 0
Ferritin, ng/mL 2000-6000 +35

>6000 +50

<132.7 +0
Triglycerides, mg/dL  132.7-354 +44

>354 +64

>250 +0
Fibrinogen, mg/dL -

<250 +30

<30 +0
ASTU/L [, -~~~

>30 +19
Hemophagocytosis  No +0
on bone marrow T
biopsy Yes +35

Total Score 260

The patient was discharged on a steroid taper, bi-weekly low-
dose etoposide, and hydroxychloroquine. He continues to im-
prove and has returned to work and normal activities.
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Figure 1. Hemophagocytic histiocyte from bone marrow
aspirate. Wright Giemsa stain at 1000x magnification.
Black arrow: engulfed RBC. Red arrow: engulfed,
degenerating, probable erythroid precursor.

Discussion

Despite known discoid lupus, our patient took no medications
and was not established with a primary care physician. The
ratio of population to primary care physicians in Oklahoma is
21.8% higher than the national ratio [11]. The percentage of
Oklahomans without health insurance is also 70% higher than
the national rate [11]. Even though our patient had medical
insurance, he lacked access to care for his medical issues. Our
patient’s lack of contact with medical care also resulted in fail-
ure to diagnose systemic lupus, rather than cutaneous-limited
disease. SLE is a clinical diagnosis with no diagnostic criteria,
although there are 3 different classification criteria that are
often used for this purpose at the physician’s discretion [12].
The most recent classification criteria, released in 2019 by the
European League Against Rheumatism and American College
of Rheumatology (EULAR/ACR), use 7 clinical criteria (cumula-
tive score 0-39) and 3 immunologic criteria (cumulative score
0-12), with a criterion being met if it has been present at any
time in a patient’s disease history [12]. With a history of dis-
coid lupus, our patient needed only positive antinuclear an-
tibody and anti-dsDNA serologies to meet the minimum 10
points for EULAR/ACR-classified SLE, yet his lack of primary
care prevented this crucial diagnosis and initiation of main-
tenance therapies. At presentation, our patient had a EULAR/
ACR criteria score of 35, leading to the admission diagnosis
of a lupus flare. This highlights the significant possible over-
lap between SLE and sHLH presentations.

Sepsis may also present similarly to sHLH [13,14]. With heart
rate greater than 90 beats per minute, leukopenia, and identi-
fied blood stream infection, our patient met systemic inflam-
matory response syndrome (SIRS) and sepsis criteria. This high-
lights the sensitivity of SIRS and sepsis criteria as well as a point
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of possible confusion in the recognition of sHLH. Discernment
between the 2 conditions is complicated by the fact that ap-
proximately half of sHLH cases involve some infection [2,5], as
in our patient, but most infections are viral. Notably, discontin-
uation of immunosuppressive therapy in favor of isolated treat-
ment of sepsis would have been a fatal error in the care of our
patient. HLH can be differentiated from sepsis by the presence
of severely elevated ferritin, cytopenia of multiple lineages, and
organomegaly [8]. Elevated ferritin in the setting of continued
fevers and negative blood cultures may also prompt evaluation
for sHLH in a patient being treated for sepsis [14]. Additionally,
like our patient, sHLH can present as progressive symptoms
over weeks or months rather than an acute septic picture [14].

Treatment of HLH is based on the HLH-94 and HLH-2004 pro-
tocols. The HLH-94 protocol involves 8 weeks of initial thera-
py with a dexamethasone taper and etoposide (twice-weekly
for 2 weeks then weekly for weeks 6-8) followed by continu-
ation therapy with dexamethasone pulses, weekly etoposide,
and cyclosporine A (CSA) [15]. Intrathecal methotrexate is in-
dicated with presence of neurologic symptoms [15]. The HLH-
2004 protocol adapts HLH-94 by including CSA in the initial
8 weeks of therapy and adding intrathecal prednisolone to
methotrexate with the presence of neurologic symptoms [15].
However, HLH-2004 offered no statistically significant improve-
ment in 5-year survival over HLH-94 [15]. Due to comorbidities
in adults and the numerous precipitating factors in secondary
HLH, the protocols mentioned above are primarily used in pe-
diatric populations in the treatment of familial HLH [8]. In ad-
dition to direct immunosuppression, HLH treatment in adults
focuses on treating underlying conditions responsible for dis-
ease initiation and complications. With our patient, our gen-
eral medicine team had significant discussion on the implica-
tions of starting aggressive immunosuppression in a patient
with positive blood cultures, but ultimately, he rapidly improved
with concomitant immunosuppressive and antibiotic therapies.

Despite fever being present in 96% of HLH cases [2], 36%-86%
of SLE patients [16], and commonly in bacteremia, our patient
presented and remained afebrile. Additionally, an IL-2 assay
performed during admission was normal but an IL-2 soluble re-
ceptor level performed after discharge was elevated. Ordering
IL-2 and NK cell number assays are common mistakes when
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evaluating for HLH [17]. Instead, IL-2 soluble receptor level
and NK cell function are useful in the evaluation of HLH [17].
Even when obtained correctly, mean IL-2 soluble receptor lev-
els in HLH are not significantly different from mean levels
found in hematologic malignancy, sepsis, and rheumatologic
disease [18]. IL-2 soluble receptor levels are best used for rul-
ing out HLH, as a cutoff of 2400 U/mL yields a sensitivity of
89.2% and specificity of 38.8% [18].

Conclusions

Primary care is crucial in the recognition and management of
serious chronic disease. Due to his lack of primary care, our
patient possessed undiagnosed SLE that resulted in the precip-
itation of HLH, a severe and deadly condition. HLH has many
predisposing factors and a wide array of presentations that
can be difficult to distinguish from autoimmune disease flare
and sepsis, among others. Our patient met the sepsis crite-
ria and appeared to have a lupus flare, but a complete clinical
picture and evaluation with tools such as the HScore led to a
diagnosis of HLH when treatment for the other 2 conditions
alone would have likely been fatal. Treatment of HLH is com-
plicated and is dependent on triggering factors and concom-
itant comorbidities and complications. Despite having MSSA
bacteremia at admission, our patient rapidly improved with
immunosuppressive and antibiotic therapies.
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