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A.S. 01/01/1979, male, HBV+

Allogenic BMT for CML 24/06/2022

Patient with diarrhoea (+37 days) and aGVHD (skin) post transplant for chronic 
myeloid leukemia. 

Weak positivity for HHV6. 
Colonoscopy: Hypotrophic and fragile ileal mucosa. Edematous and hyperemic colonic 

mucosa, fragile to the contact with the instrument, with some millimetric aphthae of 
the left colon.

Thanks to Dr.ssa Maria Teresa Lupo Stanghellini (Ospedale San Raffaele Milano)



Apoptotic features!!
But heterogeneous 

distribution



Zhang T et al, Surgical Pathology Clinics 16 (2023) 745–753

Autologous 
transplant or 

close to 21-day

See you next page …

Cytotoxic effect of conditioning chemotherapy and total body irradiation (first 3 
weeks!!, resolving by 21 days post BMT)



Acute vs chronic graft versus host disease 

Malard F et al, Acute graft-versus-host disease. Nat Rev Dis Primers 9, 27 (2023)



 Differentiating acute from chronic GVHD on biopsy material is not always possible.
 Features of acute GVHD may present even in organs that have defined criteria for chronic GVHD. 
 The exact threshold at which a diagnosis of GVHD may be made with confidence remains not established.

Shulman et al, Biol Blood Marrow Transplant 21 (2015) 589-603



Zhang T et al, Surgical Pathology Clinics 16 (2023) 745–753



Acute graft versus host disease



Acute graft versus host disease



Salomao M et al, Am J Clin Pathol 2016;145:591-603

 GVHD of the gut develops in over 50% 
of all allogeneic HSCT recipients and is 
nearly always a component of 
clinically severe cases.

 GVHD may have a patchy distribution 
even within in a single region

 The tissue blocks should be serially 
sectioned as well.

Zhang T et al, Surgical Pathology Clinics 16 (2023) 745–753



Salomao M et al, Am J Clin Pathol 2016;145:591-603

No alterations of the crypts!!



CMV



Citomegalovirus (CMV)

 occurrence of acute graft-versus-host disease (GVHD) significantly 
increased the risk of CMV infection and of subsequent CMV 
pneumonia (The Journal of Infectious Diseases, Volume 153, Issue 
3, March 1986, Pages 478- 488)

 PERFORM IMMUNOHISTOCHEMISTRY!!
A diagnosis of “possible GVHD” is recommended if apoptotic bodies are located in 
the same crypt or gland as CMV inclusions and a diagnosis of “consistent with 
GVHD” if abundant apoptosis not associated with CMV inclusions is present.

Washington K et al, Human Pathology (2009) 40, 909–917



Adenovirus

Hissong E et al, Am J Surg Pathol 2024;48:521–527



Adenovirus
incidence of infection among HSCT recipients ranges from 3% to 47%.

Children and patients with either allogeneic transplants or concomitant acute
graft-versus-host disease (GVHD) are at higher risk for developing infection

respiratory tract, gastrointestinal tract, and urinary bladder

Disseminated disease occurs in up to 20% of patients who are associated with
multiorgan failure and high mortality rates

The duodenum was the most frequently affected site of infection (62%), followed
by the colon (56%) and terminal ileum (47%); multifocal gastrointestinal tract
involvement was present in 20 (62%)

Intranuclear viral inclusions were identified in the superficial epithelium in 28
(88%) of study cases, though they were often rare and difficult to detect

 Hissong E et al, Am J Surg Pathol 2024;48:521–52



MMF toxicity GvHD

GvHD

Zhang T et al, Surgical Pathology Clinics 16 (2023) 745–753



Colonoscopy preparation Checkpoint-inhibitor

CMV Idelalisib-induced colonic injury 

Zhang T et al, Surgical Pathology Clinics 16 (2023) 745–753; Esmeralda Celia Marginean, Arch Pathol Lab Med. 2016;140:748–758



Anna-Sophie Weidner et al. Am J Surg Pathol 2015;39:1661–1667



Best = sampling upper and lower GI
No consensus on limited biopsy strategy
MMF-related gut injury can occur both in upper and lower GI tract
Loss of intestinal Paneth cells as late occurence in severe GvHD = poor prognosis

Washington K, Human Pathology (2009) 40, 909–917

 GVHD is a pauci-inflammatory process histologically characterized by crypt apoptosis.
 Apoptosis in the GI tract is nonspecific (drug-induced injury and infection).
 Significant inflammation (eosinophilic or neutrophilic) can be a histologic clue to underlying medication-

related injury.
 GI biopsies from stem cell transplantation patients should be assessed for infectious organisms, 

particularly CMV.

Zhang T et al, Surgical Pathology Clinics 16 (2023) 745–753



03/10/2022 increase in stasis indices on therapy with UDCA 300 x 3 (ALP up to 1008, GGT 
stable around 300, bilirubin always in range). Autoimmunity and viruses negative. 

Non-cirrhotic portal hypertension (portosystemic gradient 8 mmHg, RANGE 3-5 mmHg).

Liver biopsy
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Masson’s trichrome - fibrosis
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Bonifazi F et al. Front Immunol. 2020 Apr 3;11:489



H.M. Shulman et al.  Biol Blood Marrow Transplant 21 (2015) 589-603

 GVHD of the liver affects 8–9% of all allogeneic HSCT recipients, mostly occurring in conjunction with gut involvement. 

 The liver is the most difficult of the GVHD-targeted organs to assess because of the relative non-specificity of the 
laboratory findings, the co-existence of infection, and/or potential overlap with drug-induced liver injury (DILI). 

 Damage or destruction of the small bile ducts, ductitis, cholestasis, and variable inflammation are the hallmarks of 
liver GVHD.

In: Yeung, C., Shulman, H. (eds) 2019 Pathology of Graft vs. Host Disease. Springer, Cham.



Injury depends on: 
 duration of hepatic GVHD
 therapeutic intervention, which may 

precede biopsy. 

Refractory GVHD in the liver: 
 chronic cholestasis, ductopenia
 less commonly, a ductular reaction 

response, unlike other chronic cholestatic 
liver diseases. 

 A ductular reaction may be present with 
concomitant gut GVHD or septicemia, 
(cholangitis lenta)

Shulman et al, Hepatology, Vol. 8, No. 3, pp. 463-470, 1988



Classical GvHD       vs     hepatitic GvHD

Stueck AE et al, Human Pathology (2023) 141, 170-182



Hepatitic graft versus host disease
Histopathologic changes do not correlate with the clinical time-based distinction of acute and 

chronic GVHD

No histologic grading system currently exists 

Two histologic patterns are seen: hepatitic and classical.

The hepatitic pattern of hGVHD is seen in a minority of cases and is typically associated with ALT and 
AST elevation, occasionally >10 ULN. 

more frequent at <100 days post-HCT, during tapering of immunosuppression, and after donor 
lymphocyte infusions

Lymphocyte-rich, but can resemble autoimmune hepatitis (autoantibodies!)

 Isolated hepatic GVHD has been reported in approximately 1% of cases, 3 weeks-3 months following 
BMT with jaundice and hepatomegaly. Laboratory testing may show elevated serum alkaline 
phosphatase and bilirubin with or without transaminitis.

https://www.aasld.org/liver-fellow-network/core-series/pathology-pearls/pathology-pearls-graft-versus-host-disease-gvhd-0



Akpek G et al, Blood 2002; 100:3903-3907

 Liver GVHD developed after DLI in 22 (30%) patients
 median age was 43 years (range, 21 to 61 years) 
 Onset of liver dysfunction was at 35 days (range, 11 to 406 days) after DLI

OR TAPERING OF 
STEROIDS



PAS-D 



A.A., 60 ys old, allogenic BMT on May 29th for AML
 Chemotherapy induced toxidermia 
 aGVHD skin BMT+9
 HHV6 reactivation (44,000 copies) and CMV reactivation
 Increased cholestasis and liver necrosis indices in October 2024: start of cyclosporine + steroid, liver needle biopsy
 eosinophilia

Thanks to Dr.ssa Vera Radici (Spedali Civili di Brescia)





Salomao M et al, Am J Clin Pathol 2016;145:591-603

And autoimmune liver disease
Often found in BMT patients

Checkpoint 
inhibitor!

CAR-T toxicity



 Liver biopsy demonstrated slight abnormalities of the bile ductules and proliferation of the larger bile ducts.
 Occasional neutrophilic aggregates were seen, indicative of lobular hepatitis. 
 Very rare apoptotic hepatocytes were present. 
 The trichrome stain showed no evidence of sinusoidal obstruction syndrome

Hill JA et al, Transplant Infectious Disease 2014: 16: 477–483

 33% to 48% of alloSCT recipients experience HHV-6 reactivation
 2 to 4 weeks after alloSCT associated with hepatitis, pneumonitis, CMV 

reactivation, fever and rash, myelosuppression, and encephalitis

Human Herpes Virus 6



 previous GVHD was a predictive factor for HHV-6 reactivation
 previous HHV-6 reactivation was a predictive factor for acute GVHD

Ward KM et al, Haematologica 2019; Volume 104(11):2155-2163

 median time to HHV-6 
reactivation was 34 
days after alloSCT

 29/54 patients 
developed acute GvHD, 
after HHV6 reactivation

 15 concomitant CMV 
reactivation



Citomegalovirus
 32 transplant recipients with CMV infection documented by positive culture of blood and/or organs other 

than the liver were evaluated for hepatic involvement. 

 41% hepatic involvement with CMV. 

 Inclusions alone were present in three patients; liver cultures alone were positive for CMV in three; and both 
were present in seven. 

 lobular aggregates of polymorphonuclear cells and portal karyorrhexic debris (for diagnosis)

 The presence of liver involvement had a significant correlation with multiple organ infection, indicating it is a 
good marker of widely disseminated disease. 

 This study indicates that liver histology and culture are useful and complementary methods for 
documentation of hepatic involvement (hence, tissue invasion) in immunocompromised patients with CMV 
infection.

Cantoni N et al. Biol Blood Marrow Transplant 16: 1309-1314 (2010)

Snover DC et al, J Clin Gastroenterol. 1987;9(6):659–65.



Hountondji L et al, JHEP Reports 2023 vol. 5: 100719



…no previous reports of SOS associated with pembrolizumab treatment 
have been reported. The present patient had no other identifiable cause of 

SOS except for pembrolizumab treatment during
the previous 9 months of onset of ascites. Therefore, SOS might be linked 

to the PD-1 inhibitor pembrolizumab, expanding
the range of adverse events related to this drug…

Herms Q et al, Gastroenterology 2024;167:443–445 Johnson DB et al, Nat Rev Clin Oncol 2022; 19, 254–267



Centrilobular cholestasis Hepatocellular necrosis

Biliary epithelium damage CD3

haemophagocytosis
CAR-T toxicity



 aGVHD was observed in 10 of 15 
patients (66.67%). 

 6 patients developed grade I-II of 
aGVHD, 4 patients developed grade 
III-IV of aGVHD. 

 grade 1–2 cytokine release syndrome 
(CRS) in 10 patients and grade 3–4 
CRS in five patients. 

 Two patients died of infection, while 
another patient died of sudden 
cardiac arrest. 

 The anti-CD19-CAR T cells were not 
eliminated in peripheral blood when 
the patients developed aGVHD. 

 During the aGVHD, the peaks of IL-6 
and TNF-a were correlated with 
aGVHD levels. Gastrointestinal 7 

 Hepatic 1
 GI+hepatic 2

Liu P et al, Front. Oncol. 2020; 10:573822



Orti G et al, Leukemia. 2024 Nov 19



H.M. Shulman et al,  Biol Blood Marrow Transplant 21 (2015) 589-603



A special thanks to the Hematology and Hematopoietic Stem Cell Transplantation Unit, 
Istituto di Ricerca e Cura a Carattere Scientifico (IRCCS) San Raffaele Scientific Institute, 
Milano 

A very special thanks to Prof. Fabio Ciceri and Dr.ssa Maria Teresa Lupo Stanghellini

pedica.federica@hsr.it

Thanks to all of you for your attention
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