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Case Description
A 47-year-old male patient who had undergone liver-related
renal allo graf t transp lant ation in 20 07 and re ceive d
induction with basiliximab (two doses) followed by maintenance
immunosuppression with mycophenolate mofetil (MMF),
cyclosporine, and steroids. His baseline creatinine was 1.2 mg/dL.
In 2015, he was found to have renal dysfunction with serum creatinine
of 1.83 mg/dL and subnephrotic proteinuria of 2.02 gm/day.
Renal biopsy done at the time showed evidence of both acute
antibody-mediated rejection and acute cell-mediated rejection. He
was treated with intravenous (IV) methylprednisolone, steroids in
tapered doses, and IV cyclophosphamide. Cyclosporine was changed
to tacrolimus. He developed a graft of pyelonephritis and managed it
with IV antibiotics during this course. He was discharged with a serum
creatinine of 3.7 mg/dL. In 2017, his serum creatinine was 6.7 mg/dL,
thereby indicating graft loss; he was started on hemodialysis and
wysolone 7.5 mg and MMF 500 mg twice a day as maintenance
immunosuppression and planned for second transplantation.
In May 2018, the patient was admitted for 3 weeks with complaints
of loose stools for 7 days. The patient was hemodynamically
stable with no abnormalities on systemic examination. MMF was
stopped, and fluoroquinolones were started. He developed diffuse
erythematous papules and plaques all over the body. Subsequently,
a fluoroquinolone was stopped, and the patient was started on
metronidazole and piperacillin-tazobactam, and nitazoxanide in
renal modified doses. Diarrhea improved, and the patient was
discharged after 13 days in a hemodynamically stable state.

History during Present Admission
In June 2018, he presented again with loose stools and fever for
5 days. The loose stools were watery, small volume, 15–20 times
per day for the last 5 days. There is no history of the passage of
blood or mucus in stools. It was associated with multiple episodes
of vomiting, nonbilious, nonbloody, and occasional abdominal
cramps. The patient also had a history of fever for the last 2 days,
with a maximum documented temperature of 102°F, which was
associated with chills and rigors. There is no diurnal variation
of fever, cough, and shortness of breath. There is no history of
pulmonary tuberculosis and bronchial asthma.

Examination
The patient was conscious and oriented. Mild pallor was noted.
The peripheral skin was cold and clammy on palpation. There is no
icterus, clubbing, cyanosis, or lymphadenopathy. Vitals: Pulse rate
(PR): 140/min, regular; respiratory rate: 18/min; blood pressure (BP):
60/40 mm Hg. Glasgow coma scale (GCS): E4V5M6. Jugular venous
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pressure was not raised. The left radial-cephalic fistula does not
show any thrill.
•
•
•

Investigations: Routine investigations are tabulated (Tables 1
and 2).
Electrocardiogram: Sinus tachycardia
Ultrasound sonography test abdomen: Transplanted kidney in
the right iliac fossa, 8 cm with raised cortical echogenicity and
maintained corticomedullary distinction.

Sepsis Workup
Procalcitonin: 40 ng/mL; C-reactive protein: 204; urine R/M: Within
normal limits; blood culture/sensitivity (six times): Sterile; urine
culture/sensitivity (four times): Sterile; blood cytomegalovirus (CMV)
polymerase chain reaction (PCR) (1/7/18): Positive (qualitative).

Stool Workup
Stool routine microscopy: Normal; special stain for an atypical
organism in stool: Negative; stool cultures (thrice): Negative; fecal
calprotectin: 255 (<43.2); Clostridium difficile toxin positive.

Course and Management
The patient had a previous history of loose stools, which resolved
on stopping MMF and did not require any hospitalization. On
examination, the patient was in hypovolemic shock with a PR
of 140/min and BP is 60/40 mm Hg with nonrecordable saturation.
He was started on IV fluids with dual inotropes (adrenaline and
noradrenaline). Furthermore, IV piperacillin-tazobactam with
vancomycin in renal modified dose was given.
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Table 1: Hemogram and coagulation findings
Hemoglobin (g/dL)
Total leukocyte count (/mm3)
Platelet count (x 103/μL)
Erythrocyte sedimentation rate

22/6/18

25/6/18

27/6/18

30/6/18

9.6
16,900
N94%
192
57

7.8
10,400

8.6
19,000
N75% L17%
182

9.3
3600
N79% L13%
130

Mean corpuscular value (fL)

131

87.5

Prothrombin time/International normalized ratio

73%/1.25

Table 2: Renal function test, liver function test, and electrolytes
Urea (mg/dL)
Creatinine (mg/dL)
Sodium (mg/dL)
Potassium (mg/dL)
Bilirubin (mg/dL)
AST/ALT/ALP (IU/dL)
Total protein/albumin (gm/dL)

22/6/18

25/6/18

29/6/18

02/07/18

78
7.6
133
4.65
0.49
41/16/53

88
4.93
138
3.53
0.9
2812/1200/221

87
3.14
135
3.55
0.7
870/976/181

91
2.7
143
4.5
1.02

4.2/2.7

4.9/2.48

4.9/2.13

AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase

On day 4 of the hospital stay, the stool showed C. difficile
toxin positivity. IV vancomycin dose was changed to 125 mg
every 6 hours.
On day 5, the patient developed multiple well-defined
fluid-filled bullae with peeling and erosions with hemorrhagic
crusts over lips and scrotal erosions with bilateral conjunctivitis.
Skin biopsy was subjected to frozen examination, which suggested
the possibility of toxic epidermolysis necrosis (TEN). Vancomycin
and piperacillin-tazobactam were stopped.
On day 7, in view of nonresolving fever, a chest X-ray was done.
It showed right perihilar zone infiltrates, raising the possibility
of hospital-acquired pneumonia. The patient was started on
IV linezolid and colistin with amphotericin and inotropes.
IV immunoglobulins were also given for TEN. Despite receiving
higher antibiotics, he continued to have a high-grade fever and
developed an altered sensorium.
On day 9 of the hospital stay, he developed severe respiratory
distress with a poor GCS score. He was intubated and started
on mechanical ventilation. Unfortunately, he suf fered a
cardiorespiratory arrest from which he could not be revived.

Etiology of Diarrhea (In Current Admission)
The following possibilities were considered for the cause of diarrhea
in the current admission:

Mycophenolate Mofetil Colitis
The points that favor this possibility are:

•
•

The points that favor this possibility are:
•
•
•
•
•

Predominantly watery stools
History of recent hospitalization and antibiotic usage
Raised fecal calprotectin and procalcitonin
Positive C. difficile toxin assay
Improvement of diarrhea with vancomycin.

Cytomegalovirus Colitis
The points favor the possibility of CMV colitis:
•
•

Postrenal transplant status on immunosuppression
Positive Blood CMV PCR.

The points against CMV colitis are:
•
•
•

Nonbloody diarrhea
Raised procalcitonin levels
Loose stools improved with antibiotics.

Posttransplant Lymphoproliferative Disorder (PTLD)
The points that favor this possibility are:

Case Discussion

•

Clostridium difficile Colitis

History of on and off diarrhea, which usually improved after
stopping MMF in the previous admission
Negative stool and sepsis workup
Rectosigmoid biopsy showing features of apoptotic cryptitis
suggesting apoptotic colopathy after exclusion of CMV and
graft-versus-host disease (GvHD).

•
•

Postrenal transplant status on immunosuppression
Recurrent diarrhea.

The points against PTLD are:
•
•
•

Latency of 10 years after transplant (commonly seen within
1 year)
No peripheral lymph node, liver, or spleen involvement
Diarrhea resolved on antibiotics.

Causes for Rashes
The following possibilities are considered for rashes:

Toxic Epidermal Necrolysis
The points that favor this possibility are:
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•
•
•
•

Antecedent history of vancomycin and piperacillin-tazobactam
intake
Skin necrolysis lesions involving more than 30% of the area with
rapid progression
Extensive mucosal involvement
Frozen examination of skin biopsy suggests the possibility
of TEN.

Drug Rash with Eosinophilia and Systemic Symptoms (DRESS)
The points that favor this possibility are:
•
•
•

Antecedent history of multiple antibiotics intake, including
vancomycin (a high-risk drug)
Bullous lesions can also be seen in DRESS
Severe transaminitis.

Final Clinical Diagnosis
•
•
•
•
•

Cause of Death
•

Short course of antibiotics (unlikely to occur if taken <3 weeks)
Severe mucosal involvement
No facial/neck/pedal edema
Absence of eosinophilia and atypical lymphocytosis.

Refractory septic shock.

Clinical Discussion
•
•

The points against this possibility are:
•
•
•
•

Chronic kidney disease: Stage 5
Large bowel diarrhea: Possibly MMF related
Secondary C. difficile infection
Toxic epidermal necrosis: Vancomycin induced
Hospital-acquired pneumonia.

•

Chairperson: Thank you, Dr Parminder Sharma. Nicely elaborated
the case and possibilities.
Dr Gowri Shankar (Senior Resident, DM Nephrology): MMF seems
to have caused diarrhea during first admission, and C. difficile
possibly causing diarrhea during the second admission.
Dr Raja Ramachandran: Nice clinical discussion. Agree with the
clinical possibilities as discussed. MMF is the potential cause of
diarrhea. It should be considered unexplained causes of diarrhea
in posttransplant cases.

Figs 1A to F: (A) Gross photograph showing markedly shrunken bilateral native kidneys and mildly edematous allograft kidney; (B) Low power
microscopic image of the native kidney showing markedly thinned out cortex with severe tubular atrophy and interstitial fibrosis (100x, periodic
acid–Schiff ); (C) Represented section from the allograft kidney showing g-2 and PTC-2 (200x, hematoxylin and eosin); (D) Severe tubulitis (t-3)
in nonseverely atrophic tubules (400x, periodic acid–Schiff ); (E) Moderate degree of tubular atrophy with interstitial fibrosis accompanied by
inflammation (100x, periodic acid–Schiff ); (F) Interlobular artery showing moderate cv2 (200x, elastic van Gieson)
138
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Figs 2A to F: (A) Gross photograph of the cut surface of the lung with prominent bronchovascular markings and necrotic material in segmental
bronchus; (B) Represented section from the necrotic sloughs showing the presence of numerous fungal organisms, morphologically consistent
with Aspergillus species in the bronchial wall and invading underlying lung tissue (periodic acid–Schiff, 100x); (C) Gross photograph of the cut
surface of liver depicting mottled appearance with alternate dark and light areas; (D) Microscopic examination of liver showing centrizonal necrosis
with preserved zone one and zone two hepatocytes, indicating shock (hematoxylin and eosin, 100x); (E) Skin biopsy depicting epidermal necrosis
and separation from the underlying dermis (hematoxylin and eosin, 100x); (F) High power examination of skin biopsy highlighting occasional
apoptotic keratinocytes (hematoxylin and eosin, 200x)

Pathology Findings
A complete autopsy was performed on this patient. Prosectors had
noticed 200 mL of straw-colored fluid in the peritoneal cavity; however,
the pleural and pericardial cavities did not show any excess fluid.
Both the native kidneys weighed 80 gm and appeared
shrunken with few cortical cysts. The cut surface revealed loss
of corticomedullary junction with marked fatty infiltration of the
renal parenchyma. The transplanted kidney weighed 180 gm and
showed edema of the cortex with preserved corticomedullary
junction (Fig. 1A). Microscopic examination of both native kidneys
showed the marked obliteration of the glomeruli with surrounding
interstitium (Fig. 1B). There is marked tubular atrophy and
interstitial fibrosis (IFTA) accompanied with arteriosclerosis.
The microscopy of the transplanted kidney shows lobular
accentuation of glomeruli with basement membrane thickening
(cg-3) and glomerulitis (g-2) with focal fibrin deposition (Fig. 1C).
There was moderate IFTA–35–40%; however, the nonseverely
atrophic tubules showed evidence of tubulitis (t-2), and the
inflammation in the area of IFTA is 30–40% (i-IFTA-2) (Figs 1D and

E). Some of the tubules showed enlarged nuclei with intranuclear
inclusions, suggesting the possibility of polyomaviral inclusions;
however, the immunohistochemistry (IHC) for simian virus 40 is
negative. Arteries show moderate fibrointimal thickening (cv2)
(Fig. 1F). Immunofluorescence was done using a complete panel
(IgG, IgM IgA, C3, C1q, and light chains) was negative. C4d was
also negative. Overall features of native kidneys were chronic
glomerulonephritis, and transplanted kidneys showed C4d
negative chronic active antibody-mediated rejection and chronic
active T cell-mediated rejection (TCMR).
Lungs weighed 610 gm, and the pleural aspect appears smooth
and shiny; no fibrinous tags or focal lesions were noted. On the
cut surface, the lungs appeared subcrepitant on palpation with
the consolidation of the lower lobe. Bronchovascular markings
were prominent with a few brownish materials in the bronchioles
(Fig. 2A). On microscopy, there was pulmonary edema with a
prominence of preacinar pulmonary arteries. The bronchioles
showed ulceration covered by acute fibrinous inflammatory
exudates with the presence of fungal hyphae, which were slender
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Figs 3A to D: (A) Microscopic examination of colon biopsy showing preserved crypt architecture and surface mucin depletion
(hematoxylin and eosin, 200x); (B) High power examination showing apoptosis in the crypt epithelium, suggesting GvHD-like morphology
(hematoxylin and eosin, 400x); (C) Lamina propria showing mixed inflammation comprising lymphocytes, plasma cells, and a few
eosinophils (hematoxylin and eosin, 200x); (D) IHC for CMV is not highlighting any CMV inclusion (IHC, 200x)

with right-angled branching, consistent with the morphology
of the Aspergillus (Fig. 2B). There was a vascular and underlying
parenchymal invasion by the fungal organisms.
The heart weighed 450 gm. The external surface appeared
unremarkable. There was hypertrophy of the left ventricle (2.2
cm). The microscopic did not show any evidence of myocarditis
or infarction.
The liver weighed 1220 gm with an unremarkable capsular
surface. The cut surface showed alternating white and dark
areas diffusely (Fig. 2C). No focal lesions or nodularity was noted.
Microscopy revealed maintained lobular architecture with diffuse
centrizonal necrosis (Fig. 2D). There is no evidence of steatosis,
cholestasis, significant portal inflammation, and increased fibrosis.
The spleen weighed 220 gm, and microscopy showed
congestion of red pulp with white pulp depletion.
The antemortem skin biopsy performed was reviewed, which
showed separation of the epidermis with complete necrosis and
focal basal cell vacuolation (Figs 2E and F). The skin biopsy taken
from the abdomen at autopsy showed focal basal vacuolation;
no evidence of epidermal necrosis was noted.
Gastrointestinal tract, grossly and microscopically, the
esophagus and stomach showed focal areas of congestion. The small
and large intestine appears edematous. However, no ulceration,
hemorrhagic lesions, and growth were identified. Multiple sections
were taken, and corresponding microscopic sections revealed
extensive autolysis of the surface mucosa. The submucosa,
muscularis propria, and serosa did not reveal any significant
pathology. The patient’s antemortem colonic mucosal biopsy,
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which was performed 2 months prior to the patient’s demise, was
reviewed. The mucosal biopsy shows preserved crypt architecture.
The crypts show evidence of apoptosis of the crypts and mucin
depletion (Figs 3A and B). The lamina propria inflammation shows
mild to moderate inflammation composed of lymphocytes, plasma
cells, and a few eosinophils (Fig. 3C). No evidence of granulomas,
endocrine cell aggregates, viral inclusions, and parasites were noted.
IHC for CMV was negative (Fig. 3D). These features are of apoptotic
colopathy, which in this case is likely due to MMF.
The pancreas, adrenals, and testis did not have any significant
pathology on gross and microscopic examination. The bone marrow
was mildly hypercellular for the age and did not show any other
significant pathology.

Final Autopsy Diagnosis
Allograft Kidney
•
•
•
•
•
•
•
•

Chronic active antibody-mediated rejection (g-2, PTC-2, and
cg-2) C4d negative
Chronic active TCMR (ct-2, ci-2, t-2, and i-IFTA-2)
Native kidneys: Chronic glomerular nephritis consistent with
end-stage renal disease, not otherwise specified
Lungs: Invasive aspergillosis with diffuse pulmonary edema and
aspiration pneumonia
Liver: Centrizonal necrosis
Skin: Toxic epidermal necrosis
Intestine: Suggestive MMF-related apoptotic colitis
Heart: Left ventricular hypertrophy.
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Final Discussion
Dr Aravind Sekar: Histological findings in MMF colitis could be
inflammatory bowel disease-like, GvHD-like, ischemia-like, and
self-limited colitis-like picture. We saw GvHD-like the histological
picture in the colonic biopsy in this case.1 History of improvement
of diarrhea after stoppage of MMF supports MMF colitis diagnosis.
Histological features such as lack of apoptotic microabscess and
significant eosinophils in the lamina propria were described in the
literature as differentiating features in supporting the diagnosis of
GvHD, like MMF colitis over GvHD disease.2
•
•

•

Prof Sanjay Jain: What is chronic active TCMR?
Dr Aravind Sekar: In Banff 2019, 3 chronic active TCMR was
introduced. In this, we see chronicity in the form of at least
moderate IFTA and activity in the form of t-2 in nonseverely
atrophic tubules.
Dr Raja Ramachandran: Good clinical and pathology discussion
and correlation.

C o n c lu s i o n

diagnosis while evaluating the cause of diarrhea in a transplant
patient. A trial of stoppage of MMF drug and colonic biopsy can be
done to confirm the diagnosis. Toxic epidermal necrosis can develop
in transplant recipients following the administration of antibiotics.
Antibiotics requirements should be justified before administration,
and close follow-up may be required after administration of such
antibiotics. Frozen examination of skin biopsy may help in quick
diagnosis and immediate management of this condition.
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The autopsy of this patient highlights the unusual complication
developed in the renal allograft recipients after graft failure. The
possibility of MMF-related colitis should be kept in the differential
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