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Abstract

Hemophagocytic lymphohistiocytosis (HLH) is a rare and life-threatening syndrome that may be
triggered by hereditary factors, autoimmune and immunologic disorders, infectious diseases, malig-
nancies and medications. Suspicion of the disease and early treatment is of paramount importance.
Since the presentation of HLH with only skin involvement is rare, early diagnosis may be difficult. A
pathologically confirmed HLH case that presented with maculopapular skin lesions after certolizum-
ab treatment is being reported in this presentation.
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Introduction

Hemophagocytic lymphohistiocytosis (HLH) is a rare, rapidly progressive, and fatal disorder if untreated. He-
mophagocytosis is the engulfment of hematopoietic cells by activated macrophages in tissue specimens.
HLH covers a variety of related diseases, including familial HLH, familial erythrophagocytic lymphohistio-
cytosis, viral-associated hemophagocytic syndrome, and autoimmune associated macrophage activation
syndrome. Familial HLH is an autosomal recessive disease and is diagnosed within the first 2 years of life;
adult-onset primary HLH is rare (1). The etiology of secondary HLH includes viral infections (29%), other
infections (20%; bacterial, protozoal, and fungal), malignancies (27%), rheumatologic disorders (7%), and
immune deficiency syndromes (6%) (2). Because of the high mortality rate, suspecting the disease, early
treatment, and aggressive supportive care are critical for patients with HLH. In this report, a fatal HLH case
that developed after certolizumab treatment has been presented.

Case Presentation

A 49-year-old woman was admitted to the intensive care unit (ICU) because of progressive multiple organ
dysfunctions. Her medical history included rheumatoid arthritis (RA), hypertension, Addison’s disease, and
hyperlipidemia. Her medications included included ramipril for hypertension and methylprednisolone and
fludrocortisone for Addison’s disease. She was diagnosed with RA 2 months prior to admission to the ICU.
Plaguenil 400 mg/day and certolizumab pegol were initiated 2 and 6 weeks following diagnosis, respectively.
On the fourth day following certolizumab injection at the rheumatology clinic, she presented with a new
onset of maculopapular, desquamating cutaneous lesions on the forearms and hands; in addition, small ne-
crotic areas were present (Figures 1a/1b/1¢). She refused hospitalization. On day 7, she was admitted because
of deterioration in her condition. The following day she was admitted to the ICU after a tonic-clonic seizure.
Arterial blood gas analysis revealed high anion gap metabolic acidosis. Elevated liver enzymes (alanine ami-
notransferase/aspartate aminotransferase, 318/456 U/L), creatinine levels (7.4, mg/dL), and creatinine kinase
levels (3523 U/L) prompted an investigation for possible causes of multiorgan dysfunction. A broad-spectrum
antibiotic therapy after microbiological sampling was initiated until sepsis could be ruled out.

The decrease in hemoglobin levels without overt bleeding prompted a search for hemolysis. The blood
smear showed acanthosis and schistocytes; thrombotic thrombocytopenic purpura (TTP) could not be
ruled out because she had hemolytic anemia (hemoglobin, 8.8 g/dL), thrombocytopenia (88 x 10%/L), acute
renal failure, seizures, and new onset fever (39°C). In addition to these findings, hemophagocytic syndrome
could not be ruled out because the ferritin level was 1019 U/L (Normal range (NR):11-307 U/L), fibrinogen
was 1.44 g/L (NR: 2-3.93 U/L), triglyceride was 165 mg/dL, and lactate dehydrogenase was 2165 U/L (NR:
125-220 U/L). Direct coombs test was positive and indirect coombs test was negative. Plasma exchange

203


http://orcid.org/0000-0002-6916-8907
http://orcid.org/0000-0001-9866-9797
http://orcid.org/0000-0002-1845-5287
http://orcid.org/0000-0003-2023-5985
http://orcid.org/0000-0003-3954-2889
http://orcid.org/0000-0001-5302-4485
http://orcid.org/0000-0002-7885-8942

204

Glven et al. HLH after certolizumab treatment

Figure 1. a-c. The palmar region of the left hand showed necrotic lesions and eroded areas
with hemorrhagic crusts especially prominent on the finger tips and first finger extending to
the dorsum of the finger and causing a circumscribed eroded area. The flexor forearm showed
desquamation on both sides with adjacent apparent erythema and induration on the left side

Figure 2. Mild lymphohistiocytic infiltration at the dermis. Lymphocytes are mainly located
around the perivascular area. Histiocytes are more scattered; H&E X19
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Figure 3. This figure shows numerous histiocytes with phagocytosed erythrocytes inside their
cytoplasm. Extravasated erythrocytes can also be observed at the background; H&E X 68
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treatment was initiated. Methylprednisolone
was administered at a dose of 75 mg/day. In-
termittent hemodialysis was initiated.

Necrotic areas on the fingers led to the suspi-
cion of septic embolization, but a formation of
vegetation or any other pathology were not
detected on echocardiography.

A skin biopsy was performed on one of the ac-
tive lesions present on her forearm and hand,
with the tentative diagnosis of Sweet and he-
mophagocytic syndromes at the third day of
admission to ICU. Bone marrow biopsy was
planned for the day after. However, on the next
day, her health status deteriorated, respiratory
failure and cardiac arrhythmia occurred, and
the patient died on the fourth day in the ICU.
Skin biopsy showed mild epidermal acanthosis
with mild dermal lymphohistiocytic infiltration
(Figure 2). There was also massive erythrocyte
extravasation at the deep dermis. Some of
the histiocytes demonstrated phagocytosed
erythrocytes inside the cytoplasm (Figure 3).
Pathology report of her skin biopsy was in ac-
cordance with HLH.

The patient was diagnosed with HLH. Fever
(39°C), bicytopenia (hemoglobin, 8.8 g/dL)
thrombocytopenia (88 x 10%L), hypofibrino-
genemia (1.44 g/L), and high ferritin (1019 ng/
ml) were compatible with the criteria used in
the HLH-2004 trial (3). Bone marrow, spleen,
lymph nodes, or liver biopsies were not per-
formed; however, dermal lymphohistiocytic
infiltration with phagocytosed erythrocytes
were seen in skin biopsy specimens. There was
no splenomegaly which is incompatible with
HLH-2004 criteria. Souble interleukin (IL)-2 lev-
el and natural killer-cell activity could not be
measured due to lack of availability of these
tests.

The cytomegalovirus (CMV) load was report-
ed to be 3481 copy/mL, but there was no sign
of CMV infection in the biopsy material. Blood,
urine, and endotracheal aspirate cultures
were reported to be negative for infection.
ADAMTS 13 level was reported to be incom-
patible with TTP. Toxic epidermal necrolysis
(TEN) and Stevens-Johnson Syndrome (SJS)
were unlikely due to the lack of histopatho-
logical findings and mucosal involvement,
and the skin lesions were limited to the hands
of the patient.

We routinely solicit patients'consent on admis-
sion to utilize their medical records for medi-
cal research on the condition that they will be
de-identified. The patient’s relatives provided
the consent.
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Discussion

Tumor necrosis factor (TNF)-a antagonists, an
effective treatment choice for a variety of au-
toimmune and inflammatory diseases, have
been increasingly recognized as an important
part of therapeutic regimens. However, be-
sides their beneficial effects, TNF-a antagonists
may trigger the onset of new autoimmune
diseases and conditions in some cases. Certoli-
zumab pegol (Cimzia), a new TNF-a antagonist,
is the antigen-binding fragment (Fab) of a hu-
manized monoclonal anti-TNF antibody linked
to polyethylene. Certolizumab is approved by
FDA in 2008 and has been used for patients
with RA, Crohn’s disease, ankylosing spondy-
litis, and psoriatic arthritis. The reported auto-
immune and inflammatory conditions related
to certolizumab include uveitis, nephrotic syn-
drome, oral lichen planus, interstitial lung dis-
ease, erythema nodosum, and fatal fibrosing
alveolitis (4, 5).

In our knowledge, there are only a few HLH
cases reported after use of anti-TNF-a agents.
HLH has been reported in two RA patients on
treatment with infliximab, secondary to Esch-
erichia coli sepsis (6). In three patients (two of
them with JRA and one with adult-onset Still
disease) on etanercept treatment, HLH was re-
ported: one had concomitant Epstein-Barr vi-
rus (EBV) infection and in another patient, HLH
followed an urticarial eruption at the etaner-
cept injection site (7). According to these re-
ports, HLH was thought to be a result of im-
munosuppressive effects of anti-TNF-a agents.
Likewise in a study reported by Araki, a patient
with RA developed lupus-like syndrome and
HLH after etanercept treatment (8).

Although adverse dermatological reactions,
such as skin rash, alopecia, dermatitis, erythe-
ma nodosum, and urticaria have been report-
ed with certolizumab, to the best of our knowl-
edge, this is the first reported case of HLH with
cutaneous involvement that developed after
certolizumab injection. Cutaneous findings are
seen in 6% to 65% of the patients with HLH.
Most patients with HLH and cutaneous find-
ings present with nonspecific maculopapular
eruption, purpura, erythroderma, and ede-
ma (9). Only five cases of isolated cutaneous
hemophagocytosis, without systemic signs,
have been reported, and one of them had de-

veloped after alemtuzumab therapy (10). HLH
secondary to hydroxychloroquine, which is
also one of the medications used in the pre-
sented case, is uncommon. Adverse dermato-
logic reactions mostly manifest as skin hyper-
pigmentation; however, TEN/SJS was reported
after hydroxychloroquine use as well (11). Skin
findings and time intervals between injection
and clinical deterioration made certolizumab
more liable for this case.

Despite improvement in the treatment of HLH,
the mortality rate is still high. Salvage therapies
are being used for HLH refractory to standard
protocols. Antibodies, such as alemtuzumab
(targets CD-52 antigen), infliximab (targets
TNF), and daclizumab (targets CD-25), have
been successfully used in various refractory
cases (1). In addition, etanercept has proved to
be effective in a case with acute HLH second-
ary to lupus. Two patients with systemic lupus
erythematosus and two with RA, which were
considered as autoimmune diseases related
to HLH, have been treated successfully with
etanercept and infliximab therapies (12).

To conclude, to the best of our knowledge, this
is the first case of HLH in an RA patient, which
developed after certolizumab treatment. Con-
comitant CMV infection may be an aggravating
factor. However, it is notable that although an-
ti-TNF-a agents can be the choice of treatment
for HLH, they can also be the cause or trigger
factor of HLH. Considering the widespread
use of anti-TNF-a agents, clinicians should be
aware of possible complications.
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