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Introduction  This case describes macrophage acti-
vation syndrome (MAS) associated with systemic
lupus erythematosus (SLE). This is an underrec-
ognized hyperinflammatory syndrome of exces-
sive immune activation. It is characterized by in-
appropriate survival of histiocytes and cytotoxic
T cells, leading to a cytokine storm, hemophago-
cytosis, and multiorgan damage." If not prompt-
ly identified and treated, it is a life-threatening
condition. The diagnostic workup is difficult be-
cause many findings are nonspecific and the dis-
ease is rare. MAS is considered a subtype of he-
mophagocytic lymphohistiocytosis (HLH), which
in turn is divided into familial HLH and second-
ary or acquired HLH (sHLH). Familial HLH nor-
mally presents in infancy. Secondary HLH may
be triggered by malignancy, autoimmunity, or in-
fection. HLH is termed MAS if it occurs in associ-
ation with a rheumatic disease.? In adults, MAS
is most prevalent with adult-onset Still disease,
and is estimated to occur in 10% to 15% of pa-
tients with that disease.®* SLE-associated MAS
has an estimated prevalence ranging from 0.9%
to 9% of patients with SLE, with the SLE preva-
lence of 1 to 25 per 100000 in the general pop-
ulation.>® However, in adults the leading cause
of sHLH are infections, of which viruses account
for the majority.’

Case description A 37-year old woman present-
ed to the emergency department with a 6-week
history of new-onset generalized nonpruritic er-
ythematous rash covering her face, hands, arms,
trunk, and lower limbs. She had intermittent fe-
ver over the same 6 week period and a weight
loss of 5 kg. A sore throat proceeded the rash by
1 week. This was treated by a general practitio-
ner with amoxicillin. She denied any other infec-
tive symptoms. She complained of diffuse hair
loss. She had no history of Raynaud phenome-
non, serositis, or skin thickening. She had 1 pre-
vious miscarriage in the first trimester and 3 nor-
mal pregnancies. She denied nausea, vomiting,
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contact with the sick, recreational drug use, or
recent travel.

On examination, she had a widespread ery-
thematous macular rash (FIGURE 1A and 1B) with
skin sloughing from the fingertips. There were
associated areas of pigmentation on the trunk.
She had no synovitis. Diffuse hair loss was noted,
there was but no alopecia. Cardiac, respiratory,
gastrointestinal, and neurological examinations
were unremarkable. She did not take any medi-
cations regularly.

Course of events  Extensive laboratory evalua-
tion was completed. On admission, hemoglobin
was 11.7 g/dl (reference range, 11.5-16.5 g/dl)
with mean corpuscular volume of 82 fl (reference

e S

FIGURE 1 A —rash of the back in acute systemic lupus
erythematosus
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FIGURE 1 B — chest rash in acute systemic lupus
erythematosus; C — lymph node biopsy showing
necrotizing lymphadenitis; D — bone marrow biopsy
showing activated macrophages; E — bone marrow
biopsy showing CD68 staining of macrophages engaged
in hemophagocytosis; F — skin biopsy showing
perivascular karyorrhectic fibrosis, focal fibrinoid
necrosis, minimal red blood cell extravasation, presence
of vacuolar interface

range, 78-97 fl) and mean corpuscular hemoglo-
bin of 28 pg/cell (reference range, 26-34 pg/cell).
White cell count on admission was 1.1 x 10%/1 (ref-
erence range, 4.0-11.0) with neutrophils of 0.83,
lymphocytes, 0.2, monocytes, 0.07, eosinophils,
0.00, and basophils, 0.01. Platelets on admission
were 139 x10%/1 (reference range, 150-145 x 10%/1).
Urea, creatinine, and electrolytes were within
normal ranges. Liver function tests on admission
showed evidence of transaminitis with alkaline
phosphatase of 176 IU/1 (reference range, 40-150
1U/1), alanine aminotransferase, 106 1U/1 (refer-
ence range, <55 IU/1), y-glutamyltransferase, 237
IU/1 (reference range, 9-36 IU/1), and aspartate
aminotransferase, 265 IU/I (reference range, 5-34
1U/1). Lactate dehydrogenase was elevated at 423
1U/1 (reference range, 125-220 IU/1). C-reactive
protein on admission was 5.0 (reference range
<5) and erythrocyte sediment ratio was 58 (ref-
erence range <12). Iron was decreased at 5 nmol/l
(reference range, 9-30.4 nmol/l), vitamin B, ,, 516
pg/ml (reference range, 187-883 pg/ml), folate,
12 ng/ml (reference range, 3-20.1 ng/ml), and
fibrinogen, 2.7 g/l (reference range, 1.5-4.0 g/1).
Direct Coombs test was positive. Creatine kinase
on admission was elevated at 424 1U/1 (reference
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range, 29-168 IU/]). Total cholesterol was elevated
at 8.00 mmol/] (reference range <5 mmol/l). Tri-
glycerides were elevated at 15.08 mmol/l. High-
and low-density cholesterol were unsuitable for
analysis as triglyceride level was so high.

The patient had intermittent high-grade fe-
ver with temperatures in excess of 38°C from ad-
mission. Infectious diseases screening was per-
formed and was negative for immunoglobulin M
to Epstein-Barr virus, positive for immunoglob-
ulin G to Epstein-Barr virus, negative for cyto-
megalovirus, HIV. Also, hepatitis B and C serol-
ogy and surface antigen were negative. Herpes
simplex virus 1 and 2 were not detected. Blood
cultures completed 3 times every 24 hours were
negative for growth; transesophageal echocardio-
gram was negative for vegetations. Urine dipstick
was normal and urine culture showed no growth.

Hemoglobin subsequently dropped to 8.5 g/dl
on the third day from admission with mean cor-
puscular volume of 74 fl and mean corpuscular
hemoglobin of 23 pg. Platelet count dropped to
a low of 69 x10%1 in the first week. Blood film
was then completed and showed a left-sided neu-
trophil shift with an occasional activated mono-
cyte, target cells, leucopenia, neutropenia, and



reduced platelet count. Ferritin level measured
on the third day was elevated at 6.703 ng/ml (ref-
erence range, 5-204 ng/ml).

Autoimmune screening was completed to as-
sess the presence of an underlying disease. The an-
tinuclear antibody ratio was positive with a re-
sult of 9.9 (reference range <0.7), antibodies to
double-stranded DNA was negative, anti-Ro an-
tibody was positive at 240 U/ml (reference range
<0.7 U/ml), anti-La was positive at 84 U/ml (ref-
erence range <0.7 U/ml). Anti-RNP antibody was
elevated at 63 U/ml (reference range <0.7 U/ml).
The following were negative: anti-SCL 70 anti-
body, anti-Jol antibody, anti-Smith antibody, and
anti-centromere antibody. Complement analyses
showed reduced component C3 level at 0.78 g/1
(reference range, 0.83-1.8 g/l) and normal com-
ponent C4 level at 0.22 g/1 (reference range, 0.14—
0.54 g/1). Serum protein electrophoresis showed
normal immunoglobulin G and immunoglobulin
M levels, and elevated immunoglobulin A level
at 4.0 g/l (reference range, 0.21-2.91 g/1). Rheu-
matoid factor was normal. Lupus anticoagulant
was negative.

The patient continued to have persistent fe-
vers, anorexia, and fatigue. In the context of
the associated weight loss, a computed tomog-
raphy of the chest, abdomen, and pelvis was per-
formed to rule out a malignant cause. The find-
ings showed supraclavicular lymphadenopathy,
which was biopsied and showed evidence of nec-
rotizing lymphadenitis. (FIGURE 1¢). A follow-up
with regular checkups was recommended. There
was no evidence of malignancy.

The patient was examined by a hematologist, and
a bone marrow biopsy was performed. The biopsy
showed disorganized hematopoiesis and evidence
of hemophagoctyosis (FIGURE 10) which was also con-
firmed on CD68 straining (FIGURE 1E). On dermatolog-
ic assessment, the skin rash was characteristic of
acute lupus. Skin biopsy was completed at 3 sites
including the left foot, upper arm, and nasal alae.
The appearances differed at each site. The biopsy
showed perivascular karyorrhectic fibrosis, focal fi-
brinoid necrosis, and minimal red blood cell extrav-
asation. The presence of vacuolar interface lesions
was in line with acute lupus (FIGURE 1F). The patient
met the diagnostic criteria for SLE as per the 2012
Systemic Lupus International Collaborating Clinics
Criteria, with clinical (acute rash) and laboratory
parameter requirements (positive for antinuclear
antibodies and lupus anticoagulant, thrombocyto-
penia, leukopenia, low levels of complement com-
ponent C3). Diagnosis of MAS secondary to acute
SLE was made after the assessment of the exten-
sive blood workup and after the HScore criteria
for secondary HLH/MAS was met.

Treatment The patient was treated with 500 mg
methylprednisolone 3 times daily for the first
3 days and intravenous immunoglobulins at a
dose of 1 g/kg for 2 consecutive days. The moni-
toring of ferritin and lactate dehydrogenase lev-
els and full blood count was performed daily.
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On the fourth day of treatment, the patient was
changed to 50 mg oral dexamethasone. After 14
days she was started on mycophenolate mofetil
500 mg daily for 2 weeks, titrated up to 1 g twice
daily, and steroids were slowly tapered. She was
started on alendronate for bone protection and
esomeprazole for gastric protection while on ste-
roids. Additionally, calcium and vitamin D sup-
plementation was started. After the acute treat-
ment, she was initiated on hydroxychloroquine
5 mg/kg/day orally for treatment of the underly-
ing SLE. Luckily, the patient responded clinical-
ly with resolution of intermittent fever and im-
provement of biochemical parameters and rash.

The guidelines for clinical deterioration despite
immediate treatment are derived from case re-
ports. Anakinra, starting at 1 to 2 mg/kg and in-
creasing to 8 mg/kg/d, is often used as the second-
-line treatment. In patients who remain refrac-
tory, a discussion with hematologists is recom-
mended as etoposide may be needed.?

Discussion Secondary HLH is a clinical syndrome
with features that mimic the features of many
other systemic illnesses. Pyrexia of unknown or-
igin is the cardinal feature of the syndrome. It is
a nonspecific sign, and extensive investigations
are required to establish the diagnosis.

Hyperferritinemia is a key laboratory feature
and was a key diagnostic clue in this case. In a sin-
gle-center retrospective review of serum ferritin,
levels of more than 10000 ng/ml were 96% spe-
cific and 90% sensitive for HLH.® Serum ferritin
level is also closely related to disease activity and
both maximum ferritin levels and a decrease of
less than 50% during treatment is associated with
increased mortality.'’ Other notable blood abnor-
malities include cytopenias, hypertriglyceridemia,
and hypofibrinogenemia. This patient had a high
ferritin level, cytopenias, and hypertriglyceridemia.

In sHLH, regardless of the cause (infectious,
autoimmune, malignant), the overall mortali-
ty is significant at 41%.% Internal organ involve-
ment is frequent and includes hepatosplenomeg-
aly, pulmonary involvement, adenopathies, neu-
rological involvement, skin eruptions, gastroin-
testinal, and renal involvement. It often leads to
progressive multiple organ failure, and intensive
care treatment is needed in nearly half of the pa-
tients."" This patient had a relatively benign dis-
ease course with a favorable outcome.

Lessons to be learned from the case 1) Clinicians
should have a high degree of suspicion of MAS in
a patient who is systemically unwell with pyrexia
of unknown origin, cytopenias, and high ferritin
levels; 2) it is important to investigate and treat
the patient for all underlying causes of MAS, bear-
ing in mind that up to one-third of adults with
HLH have more than 1 trigger; 3) there is little
evidence regarding therapeutic approaches to
adult sHLH and treatment relies largely on case
reports and uncontrolled studies. It is important
to get expert input early in the disease course.
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