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CASE REPORT

Multi-organ failure induced by Nivolumab 
in the context of allo-stem cell transplantation
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Abstract 

Background: Immune checkpoint inhibitors have radically changed the landscape of anti‑tumor therapies in several 
malignancies. However the adverse events associated with immune checkpoint blockade in combination with other 
treatments remains to be thoroughly documented. Here we report the case of a 33‑year‑old male with classical Hodg‑
kin lymphoma who was successfully treated for lymphoma but experienced serious and eventually fatal multisystem 
organ failure following nivolumab administration and allogeneic stem cell transplantation.

Case presentation: The patient was diagnosed with stage IIIa nodular sclerosing Hodgkin lymphoma. Originally 
treated by chemotherapy and autologous stem cell transplantation, he subsequently received two allogeneic stem 
cell transplants from matched and haplo‑identical siblings upon successive disease recurrences. Nivolumab treatment 
was administered prior to the second allograft, after which complete remission of lymphoma was achieved (year 
10), as evidenced by clinical and radiographic examination. However within the next 3 months, the patient went on 
to develop a constellation of symptoms affecting multiple organs, including acute pneumonia with no evidence of 
bacterial infection, widespread cutaneous eruptions on trunk and lower limbs, mucosal ulcerations, myositis, diarrhea 
and colitis. Further complications included hepatic cytolysis, acute renal failure, pancreatitis, as well as complete heart 
block. Some of these injuries being suggestive of graft‑versus‑host disease, the patient was administered immuno‑
suppressive therapy (mycophenolate, steroids and polyvalent immunoglobulins), but died shortly afterwards. Tissue 
biopsies revealed extensive lymphocytic infiltration (mostly CD3 + T cells) in skin, liver, and most peculiarly in muscles, 
including the myocardium. Massive lymphoid‑histiocytic infiltration of muscle fibers was accompanied by acute 
necrotizing myositis and endomysial inflammation.

Conclusions: Multi‑organ failure represents a rare but potentially fatal outcome of immune checkpoint blockade in 
patients receiving allogeneic stem cell grafts. Nivolumab may induce atypical immune‑mediated tissue inflamma‑
tion and damage, such as the extensive muscular polymyositis described here in a patient with Hodgkin lymphoma. 
Nivolumab might also worsen GVHD symptoms in the context of allogeneic stem cell transplantation. Irrespective of 
the actual pathological mechanisms, clinicians should be alerted to these fatal drug‑related toxicities.
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Introduction
Standard front line treatments such as chemotherapy 
with or without radiotherapy can cure patients with 
classical Hodgkin Lymphoma (cHL), however 15–20% 
of patients relapse or become refractory to these treat-
ments. High dose chemotherapy followed by autologous 
stem cell transplant (SCT) is usually proposed for che-
mosensitive relapse, with an approximate 50% response 
rate. For patients who relapse after autologous stem cell 
transplant, various options are possible: chemotherapy, 
radiotherapy, allogeneic SCT, or immune checkpoint 
blockers, as recently reviewed by Alinari et al. [1].

Allogeneic SCT with reduced-intensity conditioning 
regimen (RIC) is a validated approach to treat patients 
with chemoresistant relapse, relapse post autologous 
transplant, with cells from matched or mismatched unre-
lated donor, or haploidentical related donor. With these 
non-myeloablative allogeneic SCT, the 3-year overall 
survival is 63–76%, and the progression-free survival is 
58–59% [2, 3]; the graft-versus-host disease (GVHD)-free 
relapse-free survival being longer with haplo-identical 
donor compared to mismatched unrelated donor or cord 
blood [3]. The rationale for allografting involves the graft-
versus-tumor effect, and long-term anti-tumor responses 
rely on an immunological effect mediated by donor 
immune cells. The immune-mediated graft-versus-tumor 
effect is often associated with development of GVHD, 
GVHD being a major cause of non-relapse morbidity and 
mortality after allo-SCT.

Besides allo-SCT, targeting of the PD-1/PD-L1 axis 
represents an alternative strategy to manipulate the 
immune system in cHL [4]. Anti PD-1 is known to 
restore anti-tumor immune responses, and the clini-
cal efficacy of this immune checkpoint blocker has been 
demonstrated in several cancers. PD-1-based therapy is 
particularly interesting in cHL because the predominant 
cells present within the tumor are mostly T-cells, along 
with macrophages, eosinophils, plasma cells, B cells, 
and neutrophils; whereas malignant Reed-Sternberg 
cells constitute less than 5% of the tumor mass. PD-1/
PD-L1 interaction could contribute to immune subver-
sion in cHL, since an increased amount of PD-1 + tumor-
infiltrating lymphocytes is a negative prognostic factor 
of overall survival [5], while up-regulation of PD-L1 is 
observed on malignant cells and tumor infiltrating mac-
rophages [6]. High expression of PD-L1 in cHL is fre-
quently caused by alterations of the PD-L1 locus (9p24.1 
amplification) that are associated with shorter pro-
gression free survival [7]. Nivolumab recently received 
accelerated approval by the U.S. Food and Drug Admin-
istration (FDA) for patients with cHL that relapsed or 
progressed after autologous SCT and post-transplanta-
tion brentuximab vedotin (CD30 mAb conjugated with 

a microtubule disrupting agent) [8]. Immune checkpoint 
blockers can induce immune-related adverse events 
such as dermatitis, endocrinopathies, hepatitis, colitis 
or pneumonitis. These toxic effects are thought to be 
mediated by autoreactive T cells no longer kept in check 
by feedback mechanisms. They are generally manage-
able with high dose glucocorticoids, but can be fatal in 
some cases. Very recently, two cases of fulminant myo-
carditis accompanied by myositis have been described 
in patients treated with a combination of anti PD-1 and 
anti-CTLA-4 [9].

Anti-PD-1 has been successfully used to treat patients 
with relapsed cHL after autologous-SCT [10, 11], but few 
patients were treated with immune checkpoint inhibitors 
after an allo-SCT [4, 12–16]. Indeed, there could be a risk 
of GVHD induction or exacerbation since PD-1/PD-L1 
blockade may potentially trigger expansion and activa-
tion of allogeneic T cells [17, 18]. Younes et al. reported 
a clinical trial with 5 cHL patients who received allo-SCT 
after Nivolumab discontinuation; 3 of them developed 
acute GVHD, but were still alive at the time of analysis 
[11]. Several retrospective analyses documented the effi-
cacy of PD-1 blockade after allo-SCT in cHL, although it 
was marred by the frequent onset of acute GVHD [4, 19, 
20]. Thus, among 39 cHL patients who received allo-CST 
7–260  days after anti-PD-1 treatment, high response 
rates were observed but immune-related toxicity led 
to 4 treatment-related deaths [20]. None of these latter 
reports documented any cardiac or endocrine pathology. 
We report here a case of fatal myocarditis induced by 
sequential treatment with PD-1 inhibitor Nivolumab and 
allo-SCT in a Hodgkin lymphoma patient.

Case report
A 33-year-old patient was diagnosed in 2006 with stage 
IIIa nodular sclerosing Hodgkin lymphoma, treated 
with 12 different therapeutic regimens due to multiple 
relapses, including successively ABVD, radiotherapy, 
cisplatin containing regimen and autologous stem cell 
transplantation after BEAM conditioning regimen (year 
4) (Additional file  1: Figure S1). He relapsed again, and 
was treated successively by bendamustin, FMS tyros-
ine kinase inhibitor, ICE, holoxan; bendamustin, and 
a first allogeneic stem cell transplantation from one of 
his HLA-matched sister (year 9) (conditioning regimen: 
Fludarabine 30 mg/m2 day 1–5; busulfan 3.2 mg/kg day 
3 and 4; antithymocyte globulin 2.5 mg/kg day 5 and 6. 
98% donor-type chimerism was achieved after this first 
allo-SCT.

He unfortunately relapsed, and successively received 
vinblastine, navelbin, brentuximab, gemcitabine, and 
8 injections of Nivolumab every 2 weeks (3 mg/kg; pre-
approval access, French authorization), from March 
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to June 2016 (year 10) followed by a second allogeneic 
SCT from another HLA-haplo-identical sibling donor 
(conditioning: TBI 2  Gy on day 1; Cyclophosphamide 
14.5 mg/kg/day day 2 and 3; Fludarabine 30 mg/m2/day, 
day 2 to 6). Full chimerism was reached 1 month after the 
haplo-SCT.

Clinical and radiographic resolution of cHL were 
reached, but in October 2016, he was hospitalized for 
an acute interstitial pneumonia associated with hepatic 
cytolysis and cutaneous eruption consisting of inter-
spersed erythematous plaques with central vesiculo-bul-
lous elements lacking Nikolsky’s sign on trunk, shoulders, 
abdomen and legs. There were remaining patches of unaf-
fected skin (Fig. 1). Mucosal (oral, ophthalmic and geni-
tal) lesions were also observed, with localized ulcerations 
and erosions. Bacteriological investigations including 
bronchoalveolar lavage were negative. Antibiotics were 
initiated but blood cultures returned negative. Subse-
quently, he presented with acute hypoventilation requir-
ing invasive mechanical ventilation. Cerebral CT-scan 
and magnetic resonance imaging (MRI) were performed 
and did not reveal any cerebral abnormality. Lumbar 
puncture was performed, indicating normal white-cell 
count and protein/glucose levels. An electromyogram 
was performed, favoring myositis.

Hepatic cytolysis and cholestasis progressed (maximal 
values: ASAT: 942 UI/lL, × 25.4 normal range; ALAT: 1 
166 UI/L, ×14.9 normal range; bilirubin 629 µmol/L, ×37 
normal range). Further complications occurred, includ-
ing acute renal failure requiring hemodialysis, diarrhea 
and moderate colitis. Although some of these adverse 
events were compatible with severe GVHD, others were 

uncommon and highly evocative of immune checkpoint 
blockers-induced immune-related adverse events.

The patient exhibited endocrine complications, with 
acute pancreatitis (Balthazar C) and hypothyroidism 
(TSH 59 IU/L). Moreover, troponin was elevated (4 µg/L) 
without any evidence of myocardial infarction; ECG 
(Fig. 2) showed regular rhythm at a rate of 55 bpm with 
normal QRS complex duration (< 0.12  s) and morphol-
ogy. There were regular atrial waveforms seen at a rate 
of 70 bpm, and of same morphology with an isoelectric 
baseline between each atrial waveform. PP interval was 
constant with no relationship between the P waves and 
QRS, demonstrating atrioventricular dissociation. AS 
atrial rate was faster (70  bpm) than the ventricular rate 
(55  bpm). Complete heart block was diagnosed while 
subsequent junctional escape rhythm axis was normal at 
+45° (positive and equivalent QRS voltage in leads I and 
aVF). Beat to beat QRS complex amplitude remained con-
stant along the trace, T wave amplitude and morphology 
as well (no electric alternans). There was no argument for 
left ventricular hypertrophy as RV2 + SV5 < 35 mm. Slope 
of ST segment was normal (no down or up-sloping ST 
segment depression). The QT/QTc intervals were normal 
(600 ms/428 ms). Additional transthoracic echocardiog-
raphy confirmed an acute myocarditis.

Eventually, these multisystemic injuries were hypoth-
esized to result from cumulated immune-related adverse 
events induced by Nivolumab and/or exacerbated 
GVHD. The patient successively received mycophenolate 
mofetil, steroids (1 to 2 mg/kg) and polyvalent immuno-
globulins, without any improvement leading to death.

A skin biopsy was analyzed by HES coloration (Fig. 3a, 
b) after hospitalization, 3  months after the second 

Fig. 1 Skin lesions on trunk and upper limb. a Cutaneous eruption on trunk. b Vesiculo‑bullous elements within scattered erythematous plaques, 
lacking Nikolsky’s sign, on trunk
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allograft. The stratum corneum was thickened, the epi-
dermis contained diffused inflammatory cells, and there 
was an epithelial intercellular oedema. Numerous inflam-
matory cells accumulated along the dermoepidermal 
junction, leading to its liquefaction. Necrotic keratino-
cytes were frequently seen, without typical satellite cell 
necrosis. One section stained with periodic acid Schiff 
(PAS) did not show any infectious agent (not shown). 
Immunohistochemistry revealed the presence of numer-
ous CD3 + lymphocytes, with similar proportions of 
CD4 + and CD8 + lymphocytes (Fig.  3c–e). PD-L1 was 
found to be expressed in the inflamed dermoepidermal 
junction and in the epidermis both on immune cells and 
on keratinocytes (Fig. 3f, g).

In the liver biopsy (collected 4  months after the sec-
ond allograft) there was moderate inflammation, with 
discrete lymphocytic infiltration. An important choles-
tasis was seen, associated with foam cells. There was no 

vein endotheliitis. PD-L1 was found to be expressed on 
inflammatory cells, as well as on Kupffer and endothelial 
cells (Additional file 2: Figure S2).

A muscular biopsy was performed 3 months after the 
haplo-SCT, and showed foci of endomysial inflamma-
tion (Fig. 4a, b). There was evidence of acute necrotizing 
myositis characterized by several foci of necrotic mus-
cle fibers, macrophage activity and some regenerative 
fibers (Fig.  4b arrows highlight some basophilic fibers 
with nuclear internalizations). There was massive lym-
phoid-histiocytic infiltration of muscle fibers (Fig.  4b). 
The infiltrating cells were mostly CD3 + , although some 
CD68 + macrophages were present (Fig.  4e, f ). In the 
endomysium, CD4 + lymphocytes were in higher density 
than CD8 + (Fig.  4g, h). There was a high expression of 
both HLA class I and HLA class II molecules at the sur-
face of infiltrating cells and a diffuse sarcolemic expres-
sion. The expression of both HLA molecules was also 

Fig. 2 Progression to heart block. Electrocardiography showing regular rhythm at a rate of 55 bpm with normal QRS complex duration and 
morphology. AS atrial rate (70 bpm) was faster than the ventricular rate (55 bpm), and PP interval was constant with no relationship between the P 
waves and QRS, demonstrating atrioventricular dissociation
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sarcoplasmic in the inflammatory foci (Fig.  4c, d), con-
firming the diagnosis of myositis. PD-L1 was found to be 
expressed in the inflamed area, both on immune cells and 
myocytes (Fig. 4i–k).

Discussion
The patient we describe here was successively treated by 
Nivolumab and allogeneic haplo-identical stem cell trans-
plantation, for classical Hodgkin disease. These treat-
ments led to an efficient antitumor response, but also to 
severe and ultimately fatal adverse events that were evoc-
ative of a drug reaction driven by immune checkpoint 
blockade. The mean elimination half-life for Nivolumab 
being 26 days, it is likely that the drug was still present at 
the time of the graft, 1 month after the last injection. The 
patient displayed some classical manifestations of GVHD, 
characterized by diarrhea, hepatitis, and renal dysfunc-
tion. He also developed dermatitis, endocrine troubles, 
with pancreatitis and hypothyroidism, and muscular 

polymyositis due to muscle attack by lymphocytes, evok-
ing immune checkpoint related toxicity. Multi-organ fail-
ure, associated with myocarditis and rhabdomyolysis, led 
to his death 5 months after allo-SCT.

Myositis is an uncommon manifestation of GVHD 
(12 cases of myositis in a series of 7161 patients who 
underwent HSCT [21]). Besides myositis, cardiomy-
olysis leading to heart failure is very rarely observed 
in the GVHD context [22–24]. Strikingly, myositis 
with fulminant myocarditis was recently described in 
two melanoma patients treated with immune check-
point blockers [9]. In these latter cases, just as in the 
cases documented in the GVHD context and in the 
present report, there was massive infiltration of the 
myocardium by T lymphocytes and macrophages. The 
two melanoma patients mentioned above [9] and the 
patient we describe here shared the HLA-DQB1*03:01 
allele, however this HLA- allele is very frequent, being 
expressed by more than 30% of Caucasian. In the 
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Fig. 3 Extensive immune infiltrate in skin biopsies. Skin biopsies were fixed in formal acetic alcohol and included in paraffin. a HES staining at 
low magnification (×100). b HES at high magnification (×400), lymphocytes CD3 + (c), CD4 + (d), CD8 + (e) located along the dermoepidermal 
junction, at low magnification (×100) (f) and g immune cells and keratinocytes PD‑L1 + at low (e ×100) and high magnification (f ×400)
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muscle biopsy we analyzed, muscle fibers expressed 
high levels of HLA class I and class II molecules in the 
inflamed areas, suggesting that these cells could present 
antigens to infiltrating CD8 + and CD4 + T lympho-
cytes. It is striking that these attacks of muscle fibers or 
myocardium occur in the context of an ongoing antitu-
mor response. One hypothesis is that some anti-tumor 
T cells clones could recognize an antigen also present 
in the skeletal muscle and/or the myocardium. Alter-
natively, the deleterious T cell clones may be specific 
for a tumor antigen that presents sufficient similarities 
to allow cross-recognition of a different muscle anti-
gen. The onset of fatal cardiac toxicity has also been 
observed following administration of MAGE-A3 spe-
cific TCR-engineered T-cells [25]. The death of two 
patients occurred within 5  days after infusion of the 
anti-MAGE-A3 specific T cells, and it was shown that 
the myocardium was highly infiltrated by T cells cross-
recognizing the cardiac Titin protein [26, 27]. All these 

case reports suggest that the development of cardiac 
toxicity must be acknowledged as a possible side effect 
during immunotherapy.

The mechanisms underlying this toxicity must be ana-
lyzed precisely, but the PD1/PD-L1 axis is likely to be 
involved. Although rare, fatal ICB-associated myocardi-
tis is being increasingly reported in a wide spectrum of 
cancer types [28]. While PD-1 expression is low in rest-
ing T cells, it is inducible following T cell activation, 
and also expressed by activated B cells and monocytes. 
PD-L1 is upregulated upon inflammation, and its expres-
sion has been evidenced on both CD4 and CD8 T cells in 
GVHD patients [29], where its expression could modu-
late T cell mediated allo-responses. However, the num-
ber and nature of the affected organs, such as the heart, 
is very unusual even for patients who receive two or 
three allo-SCT (Duncan, Biol Blood Marrow Transplant 
21 (2015) 151e158)(Spitzer, Biol Blood Marrow Trans-
plant 22 (2016) 1449-1454). A link of causality between 
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Fig. 4 Immune infiltrate in muscle tissue. HES staining and immunohistochemistry analysis on muscle biopsy frozen in isopentan. a HES staining at 
low (×100) and b moderate magnification (×200) showing an important inflammatory endomysial infiltrate. Images of myophagia are seen. c HLA 
class I (×100) and d HLA class II (×100) stainings show a diffuse pattern with strong sarcoplasmic membrane positivity. Lymphocytic infiltration was 
also assessed. e Some CD68 + histiocytes are seen (×200), while a predominant CD3 + lymphocyte infiltration (×100) was observed (f), consisting 
mostly of CD4 + (×100) (g) but few CD8 + lymphocytes (h ×100). i) to k) PD‑L1 expression is shown at low (i ×100), moderate (j ×200) and high 
magnification (k ×400). PD‑L1 was found to be expressed in the inflamed area, both on immune cells and myocytes
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Nivolumab administration and the fatal side-effects is 
difficult to ascertain, however the symptoms experi-
enced by the patient are extremely rare in the context of 
GVHD (such as thyroidism, myocarditis or pancreatitis), 
whereas they have been described in an increasing num-
ber of cases upon Nivolumab administration as a single 
agent [28, 30]. We thus favor the hypothesis that the mul-
tiorgan attack was triggered by Nivolumab, owing to the 
similarities with the described immune-related adverse 
events of Nivolumab and the dissimilarities with classical 
GVHD symptoms. It is also possible that blocking PD-1 
helped worsen and extend the alloreactivity after the sec-
ond transplant [5, 11, 20]. Interestingly, in murine GVHD 
models the heart was protected from alloreactive T cells 
by up-regulation of PD-L1 on immune and endothelial 
cells [31], whereas PD-L1 knock-out led to myocardi-
tis triggered by autoimmune T cells [32]. We observed a 
high expression of PD-L1 in the skin and inflamed mus-
cle biopsy, probably induced by inflammatory cytokines 
secreted in the micro-environment. However, despite 
the presence of this co-inhibitory molecule, the dam-
aging immune activation was not blocked, suggesting 
that Nivolumab administration may have hampered its 
inhibitory and tissue-protective function. Interestingly, 
immune profiling of lymphoma patients treated with 
Nivolumab prior to allo-SCT has shown a long-lasting 
depletion of PD1 + T lymphocytes, persisting at least 
6  months after SCT [20]. Immune-checkpoint block-
ers-induced multi-organ failure remains a rare event 
affecting patients receiving allogeneic stem cell trans-
plantation. These fatal immune-related adverse events 
can occur several weeks after treatment discontinuation. 
Irrespective of the actual pathological mechanisms, clini-
cians should be vigilant and diagnose as early as possible 
this potentially fatal drug-related toxicity.

Additional files

Additional file 1: Figure S1. Simplified timeline of clinical events and 
treatments.

Additional file 2: Figure S2. PD‑L1 staining on liver biopsies is shown 
at low (left—×100), moderate (middle—200×) and high magnifica‑
tion (right—400×), with scattered expression in the cytoplasm of some 
hepatocytes and sinusoïdal expression.
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