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Case Report

Hemophagocytic lymphohistiocytosis in two patients following
treatment with pembrolizumab: two case reports and a literature
review
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Background: Hemophagocytic lymphohistiocytosis (HILH) is a rare and life-threatening state of immune
hyperactivation. It has the highest mortality rate among all hematological immune-related adverse events
(irAEs) of immune checkpoint inhibitors (ICIs) when treating various cancers. However, the predisposing
factors of HLH have rarely been mentioned in previous research.

Case Description: Herein, we report 2 cases of HLH following treatment with pembrolizumab. A
patient was diagnosed with thymic carcinoma (T'C) and possible Sjégren’s syndrome (SS), while another was
diagnosed with non-small cell lung cancer NSCLC) and Epstein-Barr virus (EBV) infection, and both were
positive for antinuclear antibodies. Both cases experienced transient immune-related fever on day 7 after
pembrolizumab administration and splenomegaly on day 10. Then recurrent high-grade fever appeared, and
liver function impairment, highly elevated ferritin, and hypertriglyceridemia were tested. After the diagnosis
of HLH, both patients were treated with dexamethasone and etoposide without relapse in our follow-up.
Conclusions: Considering the widespread use of ICIs and the high mortality rate of HLH, the immune-
related fever, splenomegaly, and other signs of hyperinflammation after the infusion of ICIs, are worthy of
attention to the presence of HLH. Preexisting autoimmune diseases (ADs) or positive antibodies, concomitant
infection, and the setting of thymic epithelial tumors (TET) may be predisposing factors for HLH. And
increased caution is needed before the initiation of ICIs for patients with 2 or more predisposing factors.
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Introduction from mild rash to severe colitis or fatal myocarditis (1).
Immune checkpoint inhibitors (ICIs) provide an innovative Recently, hemophagocytic lymphohistiocytosis (HLF), a

and effective alternative for tumor therapy. They activate rare and life-threatening state of immune hyperactivation

the immune system to produce antitumor immune with no exact pathogenesis, has also been reported to be
responses, but overactivation of the immune system may triggered by ICIs during treatment of various cancers (2).
cause immune-related adverse events (irAEs) ranging However, factors that predispose a patient to HLH, such

© Translational Cancer Research. All rights reserved. Transl Cancer Res 2022;11(8):2960-2966 | https://dx.doi.org/10.21037/ter-22-154


https://crossmark.crossref.org/dialog/?doi=10.21037/tcr-22-154

Translational Cancer Research, Vol 11, No 8 August 2022

Figure 1 CT changes on admission (the upper panels) and 10 days after pembrolizumab administration (the lower panels). (A) A little

subpleural inflammation on admission. (B) Progressive interstitial inflammation 10 days after pembrolizumab administration. (C) Normal-

sized spleen. (D) Splenomegaly. (E,F) Chest CT shows smaller antero-superior mediastinal mass 10 days after pembrolizumab administration

than on admission. (G,H) The node on right costal pleura was smaller 10 days after pembrolizumab administration than on admission. CT,

computed tomography.

as underlying malignancies, concomitant infections, or
autoimmune diseases (ADs), are rarely mentioned in
literature about ICIs. Furthermore, the diagnosis of HLH
may be delayed since it is currently based on the HLH-
2004 diagnostic criteria, which was developed for children
and lacks specific markers (3). Useful indicators are needed
to predict the early emergence of HLH.

Here, we report 2 cases of HLH following treatment
with pembrolizumab, both of which were successfully
treated with dexamethasone and etoposide. We present the
following article in accordance with the CARE reporting
checklist (available at https://tcr.amegroups.com/article/
view/10.21037/tcr-22-154/rc).

Case presentation
Patient 1

A 50-year-old woman was diagnosed with thymic carcinoma
(TC) (cT1aN2Mla stage IVB). Dry-mouth symptoms
and positive anti-SS-A and anti-SS-B antibodies indicated
a possible diagnosis of Sjogren’s syndrome (SS), but the
patient refused further examination. A cycle of carboplatin
plus paclitaxel was implemented as a first-line treatment,
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following which, the patient experienced digestive toxicity
and grade III myelosuppression. The treatment was
changed to a second-line option involving immunotherapy
with 200 mg of pembrolizumab.

At 7 days after pembrolizumab administration, the
patient developed a moderate fever and aggravated dry
mouth. Chest computed tomography (CT) showed
progressive interstitial inflammation and splenomegaly,
accompanied by smaller primitive neoplasms and metastases
(Figure 1). With no signs of infection, SS was suspected, so
8 mg of oral methylprednisolone (once a day) and 50 mg
of azathioprine (twice a day) were prescribed. The patient
rapidly defervesced, but the symptom of dry mouth was not
relieved.

The patient developed a recurrent high-grade fever on
day 18 after immunotherapy, after the accumulated use of
40 mg of methylprednisolone. Oral methylprednisolone
and azathioprine were withdrawn. The patient had elevated
liver enzymes (Figure 2), thrombocytopenia (59,000/pL),
hypertriglyceridemia (3.17 mmol/L), hypofibrinogenemia
(0.37 g/L), and increased ferritin (2,000 pg/L), but
screening tests for bacteria and fungi were negative. Out of
the 8 diagnostic criteria for HLH described in HLH-2004,
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Figure 2 Clinical course after the administration of pembrolizumab in the first patient. BT, body temperature; AST, aspartate

aminotransferase; LDH, lactate dehydrogenase; FIB, fibrinogen.

4 were met, including a hemoglobin level of 91 g/L on
day 24, thus treatment with dexamethasone and etoposide
was initiated (3). The hemoglobin level decreased to 84 g/L
the next day, and additional workup revealed a decreased
natural killer (NK) cell function and elevated soluble CD25
(sCD25) (142,225 pg/mL). Eventually, this case met 7 out
of the 8 diagnostic criteria for HLH (4).

The patient responded well to the therapy; although
the severe cytopenia persisted, which was suspected to
be attributed to etoposide. Eventually, she was safely
discharged, the mediastinal mass and metastases was
markedly diminished, and HLH was successfully controlled
without relapse in 10 months.

Patient 2

A 70-year-old man was diagnosed with squamous cell
carcinoma of the lung (c¢T3N2Mlc staged IVB). His
antinuclear antibody was positive, and he had no history
of AD. He received an initial cycle of chemotherapy with
carboplatin plus paclitaxel. Subsequently, both his lower and
left upper extremities presented pitting edema, which was
suspected to be related to hypoalbuminemia. A second cycle
of chemotherapy was administrated along with 100 mg of
pembrolizumab for immunotherapy.

After 7 days, the patient developed a fever of 38 °C with
pain and edema in both lower limbs but defervesced the

© Translational Cancer Research. All rights reserved.

next day after the initiation of antibiotics. Additionally,
ultrasonography of the abdomen showed a slightly enlarged
spleen on day 10.

On day 12, after pembrolizumab administration,
the patient presented with a repeated fever, which had
reached up to 40.5 °C. Corticotherapy of 40 mg of
methylprednisolone was initiated to treat suspected
irAEs. However, the patient’s liver function deteriorated
rapidly and he had a level of serum glutamic oxaloacetic
transaminase of 2,378.3 U/L. The CT results showed
splenomegaly (Figure 3). Highly elevated ferritin
(>2,000 pg/L) and the quantitative determination of the
Epstein-Barr virus (EBV) DNA (20,600 copies/mL) led to a
suspected diagnosis of HLH, after which, corticotherapy was
intensified with 10 mg/m’ of dexamethasone. Subsequently,
testing revealed elevated sCD25 (26,673 pg/mL)
and hypertriglyceridemia (2.46 mmol/L), and bone marrow
aspiration showed hemophagocytic macrophages. The
patient satisfied the clinical diagnostic criteria of HLH
(5 out of 8) on day 24. Therefore, etoposide (100 mg) was
added for 3 days. Soon, HLH was controlled, without
relapse in 8 months.

All procedures performed in this study were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patients for publication of this case
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Figure 3 Comparison of spleen size in the second patient before any anti-tumor treatment and after the administration of pembrolizumab.

(A) CT shows normal-sized spleen before any anti-tumor treatment. (B) CT shows splenomegaly 16 days after the administration of

pembrolizumab. CT, computed tomography.

report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

Discussion

Characteristically, HLH involves the uncontrolled
activation of cytotoxic lymphocytes and macrophages,
resulting in cytokine-mediated tissue injury and multiorgan
dysfunction (2). The associated mortality rate has been
estimated at 23%, the highest among all hematological
irAEs; but the mechanism of how HLH is triggered by ICls
is not well understood (2,5). Early diagnosis and treatment
are critical to the prognosis of patients with HLH (2). The
2 cases we have reported may assist the determination of
predisposing factors and increase the awareness of early
diagnostics and therapies for HLH.

The administration of ICIs in patients with thymic
epithelial tumors (TET) has shown promising activity,
although with higher rates of immune toxicity than
other cancers, which can be attributed to the intrinsic
characteristics of these malignancies; but TC has shown
higher response rates with lower rates of irAEs compared to
thymomas (6,7). Furthermore, pembrolizumab has recently
been added as a second-line option for the treatment of TC
by the National Cancer Comprehensive Network (NCCN)
guidelines considering the aggressive nature and the lack of
effective treatment of T'C (8).

Existing retrospective studies have shown that ICIs are
safe to use in patients with preexisting ADs or positive
antibodies under close monitoring (9,10). Associated irAEs
and AD flares occur more frequently but are mostly mild
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and manageable without discontinuing ICIs treatment
(9,10). However, no existing studies have evaluated the
risk of ICI administration in TC patients with preexisting
ADs. A phase II trial of pembrolizumab enrolled 33 TET
patients, among whom 3 patients with preexisting AD
developed severe irAEs, which led to the study protocol
being revised to exclude patients with previous AD (11).
Currently, there has only been 1 reported HLH case of a
TC patient that was triggered by IClIs, but the patient had
a history of psoriasis, which was under control, and died of
HLH (12). The first patient documented in our report, who
had a previous history of SS, developed severe HLH and
nearly died as a result. The obvious predisposition to severe
irAEs seems to exist in TC patients with ADs, even when
these ADs are under control.

The second HLH case we reported was triggered by
pembrolizumab when the patient had an EBV infection and
positive antinuclear antibodies. An EBV infection is the
most identified infectious trigger for HLH (2). The largest
report in a meta-analysis of hematologic complications
of ICIs recruited 26 HLH cases, and concomitant
EBV infection was reported in 19% of the cases (13).
Furthermore, HLH cases have been reported to occur in
patients with an EBV infection or bacterial infection, in
which the use of ICIs may produce a stronger immune
response (14,15). These factors indicate that preexisting
antibodies may be another factor that predisposes the
patient to developing HLH.

Noseda et al. (16) analyzed 38 HLH cases in patients
treated with ICIs in the World Health Organization
(WHO) global database and showed that most reports did

not mention underlying malignancies nor concomitant

Transi Cancer Res 2022;11(8):2960-2966 | https://dx.doi.org/10.21037/tcr-22-154



2964

infections as contributors to HLH. Dupré er a/. (17)
described 20 HLH cases induced by ICIs and suggested
that an infectious disease or the progression of cancer
itself may be other associated causes of HLH. However,
infection status, such as EBV status, was often not described
in case reports. Although the exact pathogenesis of HLH is
unknown, HLH is related to hyperinflammation, and Brisse
et al. (18) portrayed it as a ‘threshold’” disease in which
inflammation is weighted on different predisposing factors,
such as genetic factors, infections, autoimmune disorders,
and underlying malignancies, until a threshold is exceeded.
Both cases we have reported had 2 predisposing factors
that placed them at a high risk for HLH. Furthermore,
TC patients with ADs are prone to severe irAEs. Since the
infusion of ICIs may also be a predisposing factor for HLH,
extra caution is required before the infusion of ICIs in
patients with 2 or more predisposing factors, and screening
tests for ADs and infections are recommended before the
infusion of immunotherapy. An interesting phenomenon
is that both cases we reported and the previously reported
TC patient with psoriasis developed HLH after the first
infusion of immunotherapy (12). The same occurred in the
3 TET patients with preexisting AD, who developed severe
irAEs in a phase II trial of pembrolizumab (11). It seems
that HLLH, as well as other severe irAEs, often occurred
after the first infusion of immunotherapy in patients with
2 or more predisposing factors. More research is needed to
further examine this relationship.

Both patients experienced fever on day 7 and
splenomegaly on day 10. A transient fever was also reported
in other cases in existing literature (19,20). The concept
of an immune-related fever that occurred 2-10 days after
the infusion of ICIs, put forward by Michot ez 4/. (21), may
explain this phenomenon. The fever and splenomegaly may
be signs of enhanced immune activation. Previous research
has shown that diseases that present prior to the diagnosis
of HLH, such as thyroiditis, appendicitis, edema, and flare-
up of preexisting ADs, may be the expression of immune
overactivation (19,22-24). Moreover, markedly elevated
interleukin (IL)-6 was detected in both patients, which
could be a possible treatment target for HLH. Tocilizumab
(T'CZ), an anti-IL-6R antibody, has been used to treat
HLH and has shown rapid resolution of cytokine release
syndrome and HLH (3,25). Considering the rarity and the
high mortality rate of HLH, the immune-related fever and
hyperinflammatory response may indicate the presence of
HILH; however, further research is needed to confirm this
relationship.
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In conclusion, we have reported the cases of
2 patients who developed HLH following treatment with
pembrolizumab. Preexisting ADs or positive antibodies,
concomitant infection, and TET may be predisposing
factors for HLH. Although HLH is rare, it has a high
mortality rate. Given the widespread use of ICIs, extra
caution is needed before the initiation of ICIs for patients
with 2 or more predisposing factors. Immune-related fever,
splenomegaly, and other signs of hyperinflammation may be
indicators of the presence of HLH.
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