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Background: Acute graft-versus-host disease (aGVHD) is a severe and fatal

complication after orthotopic liver transplantation (OLT). Clinical

manifestations of severe aGVHD can resemble drug-induced Stevens–

Johnson syndrome (SJS)/toxic epidermal necrolysis (TEN), and there are also

various medications, such as antibiotics and immunosuppressants, used after

transplantation, causing a diagnostic dilemma. Furthermore, there have been

no standardized diagnostic and therapeutic strategies for OLT-aGVHD due to

its rarity.

Case summary: A 52-year-old man presented with generalized maculopapular

eruptions, fever, and pancytopenia 1 month after OLT and 4 days after taking

sulfamethoxazole/trimethoprim. After assessment of the scoring criteria for

drug causality of drug allergy, histopathological findings of skin biopsy,

lymphocyte activation test of the potential offending drug, and

microchimerism study, the diagnosis was in favor of aGVHD mimicking SJS/

TEN. Considering severe sepsis, the anti-tumor necrosis factor alpha (TNF-a)
agent, etanercept, was used to replace tacrolimus and corticosteroid. Skin

lesions resolved gradually after anti-TNF-a biologics rescue; tacrolimus and

corticosteroid therapy were re-administrated after controlling sepsis.

Pancytopenia recovered and the patient was discharged in a stable condition.
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Conclusion: We demonstrated a diagnostic strategy for OLT-aGVHD.

Targeting therapy with anti-TNF-a blockade and a temporary withdrawal of

traditional immunosuppressants may be among effective and safe therapeutic

options of OLT-aGVHD for those with severe sepsis.
KEYWORDS

anti-TNF-a, graft-versus-host disease, immunomodulant, Stevens-Johnson
syndrome, target therapy, liver transplantation
Introduction

Graft-versus-host disease (GVHD) is defined as a reaction of

donor immune cells against recipient tissues. Any medical

procedure transferring viable allogeneic lymphocytes into a

recipient has a risk of the occurrence of GVHD. GVHD in

solid organ transplantation is less common than in

hematopoietic stem cell transplant (HSCT). Among solid

organ transplants, GVHD takes place more likely in recipients

of liver and intestinal transplantation due to plenty of donor

lymphocytes (1). In 1988, Burdick et al. firstly reported this fatal

complication after orthotopic liver transplantation (OLT), and

increasing cases have been described since then (2, 3). The

incidence of GVHD after OLT has been estimated at 0.1–2% (4).

Acute GVHD (aGVHD), characterized by abnormalities of

the skin, gastrointestinal (GI) tract, and liver, can be divided into

classic form (occurring within the first 100 days after

transplantation) and late-onset form (occurring with similar

acute features but after 100 days of transplantation). The

clinical presentations of OLT-associated aGVHD are similar to

those of HSCT-associated aGVHD, including fever, skin rash, GI

symptoms (i.e., bloody diarrhea), pancytopenia, and

accompanied sepsis. In contrast, impaired liver function in

OLT-associated aGVHD is not as common as HSCT-

associated aGVHD (3, 5). Adverse drug reactions and

opportunistic viral infections, such as cytomegalovirus (CMV)

or Epstein–Barr virus (EBV) infection, are often encountered

after transplantation, and their cutaneous manifestations are

sometimes difficult to be differentiated from aGVHD (3, 6). Of

note, severe aGVHD can share a clinical resemblance to drug-

induced Stevens–Johnson syndrome (SJS)/toxic epidermal
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necrolysis (TEN), causing a diagnostic dilemma (7). It is

crucial to differentiate between these two diseases because the

managements are largely different. Due to insufficient large-scale

studies and a rarity, the treatments of OLT-associated aGVHD

have not been standardized. However, the mortality of aGVHD

after OLT remains extremely high, especially in coexistence with

infection, and ranges from 85% to 90% (8).

Herein, we reported a case of aGVHD after OLT presenting

as SJS/TEN-like eruptions complicated with severe infection and

neutropenia. A comprehensive survey and appropriate

management with targeting therapy were demonstrated to

solve the dilemma.
Case description

A 52-year-old man with alcoholic liver cirrhosis, Child-Pugh

score C, received deceased donor liver transplantation at our

institution in January 2021. The post-transplant course was

uneventful initially. However, 4 weeks after transplantation,

dysuria happened during the regular follow-up in the clinic

and Baktar® (sulfamethoxazole 400 mg/trimethoprim 80 mg)

was prescribed. Skin rashes were noted on his face and upper

trunk with fever and refractory diarrhea developed 4 days later.

There was no clinical history of drug reactions before

transplantation. He was admitted to ward for the tentative

diagnosis of drug-induced allergic reaction or aGVHD.

Physical examination showed generalized erythematous-to-

violaceous maculopapular eruptions on the face, ears, and

upper trunk (Figure 1A), sparing upper extremities along with

palms and soles. The percentage of total body surface area of

erythematous rashes was 25%. Moreover, atypical flat target

lesions that were characteristic for SJS/TEN were noted on the

neck and trunk (Figure 1B); erythematous folliculocentric

papules developed on the back (Figure 1C). Oral mucositis

and conjunctivitis were also noticed. The laboratory

examinations revealed severe neutropenia (white blood

cell: <0.1 × 109 cells/L, neutrophil: 40%), anemia (hemoglobin:

7.8 g/dl), thrombocytopenia (platelet count: 25,000 × 109 cells/

L), and renal dysfunction (creatinine: 2.35 mg/dl) with normal
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liver function. Immunosuppressants with oral prednisolone (15

mg/day) and tacrolimus (Prograf ®) (12 mg/day) to prevent

aGVHD were discontinued due to severe sepsis and neutropenic

status. The trough level of tacrolimus, FK506, was within an

acceptable range. Granulocyte-colony stimulating factor (300

mg/day) was prescribed for 3 days to treat neutropenia. He was

transferred to intensive care unit subsequently due to septic

shock with bacteremia. Blood cultures grew Escherichia coli (E.

coli). Mechanical ventilator support was used afterwards for

respiratory failure and consciousness disturbance.

Due to the possibility of adverse drug reaction, the scoring

systems for assessment of drug causality were used to evaluate the

association of sulfamethoxazole/trimethoprim and SJS/TEN.

There were no other suspicious offending drugs noted after

reviewing his drug history in the recent 2 months. The

algorithm of drug causality for epidermal necrolysis (ALDEN)

score was three points (classified as “possible”) and Naranjo

algorithm score was three points (classified as “possible”) for

sulfamethoxazole/trimethoprim. Since drug-induced SJS/TEN
Frontiers in Immunology 03
could not be ruled out, an effective targeting therapy with anti-

tumor necrosis factor alpha (TNF-a) blockade with etanercept

(Enbrel®), which was effective for both SJS/TEN and aGVHD (9–

12), was initiated at two doses of 50 mg twice a week. Skin biopsy

was performed on the neck, and the histopathology showed

exocytosis, dyskeratotic cells, basal layer vacuolization, interface

lymphocytic infiltrates, mild melanin incontinence, and papillary

dermal edema (Figure 2). The histopathological features showed

mild lichenoid dermatitis and was consistent with GVHD. The

granulysin- and granzyme B-based lymphocyte activation tests

(13) both showed negative response to sulfamethoxazole/

trimethoprim. Human leukocyte antigen (HLA) genotyping

revealed an absence of HLA-B*13:01, HLA-B*15:02, HLA-

B*38:02 and HLA-B*39:01, which were identified as a significant

genomic indicator for drug-induced severe cutaneous adverse

reactions, including SJS/TEN (14). Serologic diagnosis of

Mycoplasma pneumonia, EBV, and herpes simplex virus (HSV)

showed no evidence of recent infection, and CMV detection by

polymerase chain reaction of plasma revealed negative results.
BA

FIGURE 2

Histological features. Skin biopsy demonstrated mild exocytosis, basal layer vacuolization, lymphocyte infiltrate at the interface, and mild
melanin incontinence (hematoxylin and eosin stain, A: 200×, B: 400×).
B CA

FIGURE 1

Skin manifestations. (A) Diffuse erythematous–violaceous maculopapular exanthems on the face. (B) Stevens–Johnson syndrome-like atypical
flat targets on the neck. (C) Erythematous folliculocentric papules on the back.
frontiersin.org

https://doi.org/10.3389/fimmu.2022.917782
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Hung et al. 10.3389/fimmu.2022.917782
Furthermore, the chimerism study [short tandem repeat (STR)

from blood sample] showed that 19% of HLA was originated from

the donor, supporting the diagnosis of aGVHD. The lymphocyte

subpopulations by flow cytometry showed mild increased CD3 (T

cell) (88.4% to 93.9%) (normal, 50%–85%), constant CD19 (B cell)

(3.5% to 3.3%) (normal, 7.8%–22.8%), decreased CD4 (+) T cell

(70.2% to 42.4%) (normal, 23%–53%), increased CD8 (+) T

cell (21.9% to 44.5%) (normal, 19%–49%), and decreased CD4/

CD8 (3.2 to 0.9) (normal, 0.59–2.24) compared to 1 week before

the occurrence of aGVHD.

Though leukopenia remained, the skin lesions resolved

gradually in 1 week after etanercept treatment. One week later,

the infectious problem was under control following treatments

of broad-spectrum antibiotics (meropenem and teicoplanin),

adequate critical care, and strict contact isolation. We

subsequently prescribed methylprednisolone (solu-Medrol®) at

a low dose of 40 mg/day to 80 mg/day for 1 week, then initiated a

gradual tapering of mini-pulse corticosteroid therapy

(methylprednisolone 200 mg, and then 160 mg, 120 mg, 80

mg, 40 mg per day). We also added back tacrolimus at an initial

dose of 2 mg/day to suppress the overexpression of donor

immunity. Pancytopenia was gradually reversed and the

repetitive microchimerism examination revealed less than 1%

presentation of donor HLA. Mini-pulse methylprednisolone

therapy with a single dose of 250 mg was intermittently used

when residual symptoms of aGVHD relapsed. After 4 months,

he was discharged in a stable condition, and only low-dose

immunosuppressants (oral prednisolone at a dose of 5 mg/day

and tacrolimus at a dose of 6 mg/day) were needed for the

patient. The clinical course is summarized in Figure 3.
Discussion

In this case, we demonstrated the diagnostic and therapeutic

strategies for a case of OLT-aGVHD mimicking adverse drug
Frontiers in Immunology 04
reaction as SJS/TEN, complicated with severe infection and

neutropenia. A series of workup to exclude the possibility of

drug adverse reactions (especially SJS/TEN) and viral infections

are mandatory to diagnose OLT-aGVHD. For the individuals

with aGVHD suffering from severe sepsis and pancytopenia,

administration of corticosteroid-sparing targeting agents, such

as anti-TNF-a biologics with etanercept, and a temporary

withdrawal of traditional immunosuppressants may serve as

an optimal therapeutic option. Further tradit ional

immunosuppressants for GVHD, including corticosteroids,

can be re-administrated after well control of infection

and pancytopenia.

Drug-induced SJS/TEN and aGVHD presenting as SJS/TEN

have been both reported in liver transplant recipients (7, 15).

Multiple medicines are often used in the post-transplant

patients, including nonsteroidal anti-inflammatory drugs

(NSAIDs), antibiotics, and immunomodulants. Of note,

NSAIDs and antibiotics are also common potential culprit

drugs that could cause drug reactions such as SJS/TEN. For

example, sulfamethoxazole/trimethoprim is frequently

prophylactically prescribed to prevent pneumocystis

pneumonia, while sulfamethoxazole/trimethoprim is also a

common offending drug inducing adverse drug reactions

including SJS/TEN. Taylor et al. established a model of

GVHD, and described that the activation and proliferation of

donor T cells, targeting organs of the recipient, are promoted by

proinflammatory cytokines, such as TNF-a and interleukin-1

from recipient macrophages (8). Meanwhile, aGVHD and SJS/

TEN shared the similar pathomechanism mediated by cytotoxic

T cells (16). Consequently, there are some resemblances in the

clinical presentations and histopathology among these two

entities. The classic presentations of aGVHD after HSCT,

including pancytopenia, diarrhea, and elevated bilirubin, are

uncommon in SJS/TEN. Severe pancytopenia and diarrhea in

our patient favored the diagnosis of aGVHD, though some

medicat ions commonly used af ter transplantat ion
FIGURE 3

Clinical course after liver transplantation. FK506: tacrolimus, E. coli: Escherichia coli, G-CSF: granulocyte colony-stimulating factor Mini-P*:
Methylprednisolone mini-pulse therapy with dose tapering-methylprednisolone 200 mg divided in four doses per day, then 160 mg, 120 mg,
and 80 mg, followed by 40 mg divided by two doses per day.
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(mycophenolate mofetil, valganciclovir, and sulfamethoxazole/

trimethoprim) and viral infections (HSV, EBV, CMV, and

parvovirus B19) may cause cytopenia in rare conditions.

Notably, liver function in aGVHD after OLT is usually normal

due to the lymphocytes involved in OLT-aGVHD belonging to

the liver graft, making a differential diagnosis from SJS/TEN

more difficult (3). Moreover, cutaneous manifestations are the

most common and often among the earliest findings in both

HSCT and solid organ transplantation related aGVHD. Skin

rashes in solid organ transplantation-aGVHD can present as

erythematous-to-violaceous morbilliform eruptions, which often

start on the face, palms, and soles, then extending to the trunk

and proximal extremeties (17). SJS-like atypical flat targets

(Figure 1B) and TEN-like blisters can also present (17).

Follicular maculopapules, shown in Figure 1C, is a

manifestation relatively specific to aGVHD. The main

histopathologic findings in aGVHD and SJS/TEN both show

vacuolar interface dermatitis and dyskeratotic keratinocytes, and

can present as full thickness epidermal necrosis with

subepidermal bullae in severe cases. The pathognomic features

of aGVHD were satellite necrosis and periadnexal lymphocytic

infiltrates, which were not seen in the present case. Thus, it was

hard to differentiate aGVHD from SJS/TEN merely based on

the histopathology.

Our patient developed skin eruptions 1 month after OLT

and 4 days after taking sulfamethoxazole/trimethoprim. GVHD

often developes 3 to 5 weeks after OLT, while the induction

interval of drug causing SJS/TEN is usually 4 days to 28 days

after drug administration (5, 18). Our previous study

demonstrated that HLA-B*13:01, HLA-B*15:02, HLA-B*38:02

and HLA-B*39 : 0 1 a r e s t r ong l y a s s o c i a t e d w i t h

sulfamethoxazole/trimethoprim-induced severe cutaneous

adverse reactions in Asians, including SJS, TEN, and drug

reactions with eosinophilia and systemic symptoms (DRESS)

(14). In addition, granulysin-based lymphocyte activation tests

represent in vitro cytotoxic T-lymphocyte memory response to

culprit drugs and are useful to confirm drug causality and drug-

induced severe cutaneous adverse reactions (13). A low score

calculated by ALDEN score of drug causality in SJS/TEN and the

Naranjo algorithm (13, 18), a negative lymphocyte activation

test for sulfamethoxazole/trimethoprim, and an absence ofHLA-

B risk genotypes helped to exclude the possibility of

sulfamethoxazole/trimethoprim-induced SJS/TEN. Last, the

donor lymphocyte macrochimerism (19% of HLA originated

from the donor) in recipient peripheral blood further confirmed

the diagnosis of aGVHD. To solve this diagnostic dilemma,

complete physical exmanaition of skin rashes, comprehensive

review of drug history, drug causality algorithm, lymphocyte

activation test, viral serology test, skin biopsy, and HLA typing of

peripheral blood lymphocytes to identify chimerism

are mandatory.

Considering the high mortality rates of aGVHD, there have

been many attempts of treatment modalities, mainly
Frontiers in Immunology 05
immunosuppressants. The therapeutic modalities nowadays for

aGVHD after HSCT include corticosteroid, anti-thymocyte

globulin (ATG), mycophenolate mofetil, sirolimus, anti-T- or

B-cell antibodies, cytokine inhibitors, and cellular therapies with

variable therapeutic success (20). Corticosteroids are often the

first-line therapy because of the ability of profound anti-

inflammation effect and lymphocyte apoptosis. However,

aGVHD after OLT has been less responsive to corticosteroids

(5). The therapeutic results of corticosteroid-refractory aGVHD

after HSCT were disappointing with poor survival rates (21) and

the novel therapies in OLT-aGVHD remain unexplored. There

are no US Food and Drug Administration-approved treatments

for OLT-aGVHD currently. Based on the current understanding

of the pathogenesis of aGVHD, several cytokines play a key role

in the initiation of aGVHD by influencing cytotoxic T-cell

differentiation and mediating direct tissue injuries (22).

Targeting cytokine inhibitors have emerged as a new option to

treat corticosteroid-refractory aGVHD, including TNF-a
blockade. TNF-a, secreted by monocytes and macrophages, is

associated with the development of aGVHD (17). Serum TNF-a
levels are shown to be elevated in HSCT-aGVHD and the

therapeutic success of TNF-a inhibitors has been reported in

clinical trials and case series (9, 10). However, there has been

limited experience of using TNF-a inhibitors in OLT-aGVHD.

There have been two TNF-a inhibitors used in HSCT-aGVHD

reported, including etanercept, a dimeric fusion protein

produced by recombinant DNA, and infliximab, a chimeric

monoclonal antibody directed against soluble and

transmembrane TNF-a (10). The best responses to infliximab

in treating HSCT-aGVHD were noticed in patients without liver

involvements, giving a hint of using TNF-a inhibitors in

aGVHD following OLT (23). Infliximab was used in a case of

OLT-aGVHD refractory to corticosteroids and ATG with

successfulness (23). Infliximab binds only to TNF-a, while
etanercept targets both TNF-a and TNF-b, which has the

same proinflammatory effect as TNF-a (22). Meanwhile,

infliximab induces elimination of monocytes and macrophages

expressing membrane-bound TNF-a, which may have a higher

susceptibility to infections in infliximab users than in etanercept

users (24). Furthermore, etanercept was reported to decrease

transplanted cell clearance, accelerate liver repopulation, and

improve cell engraftment (25, 26).

Rather than the traditional concept of enhancing

immunosuppression to treat aGVHD, therapeutic success is

seen when withdrawing immunosuppressants (27). It is based

on the assumption that decreasing use of immunosuppressants

may allow the host immunity to attack reactive donor

lymphocytes more effectively. Furthermore, high-dose

corticosteroids with profound immunosuppression may

aggravate infection (5). In this situation, withdrawing

immunosuppressants could not only restore immunological

competence, but also prevent morality from overwhelming

sepsis. Accordingly, tacrolimus and methylprednisolone were
frontiersin.org
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not prescribed at the initial diagnosis of aGVHD and restarted at

a low dosage in our case. Anti-TNF-a blockade with etanercept

as an initial treatment for aGVHD replaced traditional

immunosuppr e s s an t s t o r educe the du ra t i on o f

immunosuppression and thereby lowered the risk of infection.

Concerning E. coli sepsis and severe pancytopenia, only two

doses of 50-mg etanercept were prescribed, and the generalized

skin rashes had dramatic improvements in 1 week. Under

adequate critical care support, broad-spectrum antibiotics

treatment, and protective isolation, sepsis was successfully

treated. Then, we started to administrate immunosuppressants

and pancytopenia was reversed after giving high-dose

methylprednisolone and tacrolimus.

In summary, though there have been no standardized

protocols to diagnose aGVHD after OLT, a comprehensive

diagnostic evaluation is important to reach the diagnosis.

During a critical infection and neutropenia status, adjustment

of the traditional immunosuppressants is needed; targeting

corticosteroid-sparing biological agent with TNF-a blockade

may be an effective alternative treatment for aGVHD after OLT.
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