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ABSTRACT 

 

 
ARTICLE DETAILS 

 
Background: Acute diarrhea is common in Myanmar. People are so used to diarrhea at least once a year 

that they do not think diarrhea as an important problem. Acute diarrhea in early post-operative period in 

renal transplant recipient  may result in pre-renal failure and delay graft function. This study aimed to 

identify the prevalence of diarrhea, its severity and response to treatment in early post-operative period 

(3 weeks after transplant) in living donor kidney transplant (LDKT) recipients.  

Patients and Methods: LDKT recipients having acute diarrhea in early post-transplant period at two 

transplant centers (Mingaladon and Nay Pyi Taw) in Myanmar were analyzed over 10 years period; from 

2013 to 2023 September. Acute diarrhea is defined as three or more semisolid or liquid stools per day for 

a minimum of 1 day duration. It was a hospital based observational study. After obtaining diet history 

and physical examination, laboratory tests were done. Clinical parameters (diet, fever, features of oral 

candidiasis, features of dehydration, examination of abdomen), stool examination (stool inspection, stool 

examination for ova and cyst, stool for Clostridium difficle toxin, stool culture), blood tests (total WBC 

count, serum creatinine, liver function tests) and blood trough level for Tacrolimus and mycophenolate 

mofetil were done. Management was given according to algorithm and their response to treatment was 

recorded. Dose modification of immunosuppressants were done depending on full blood count and blood 

level of them. 

Results: A total of 230 LDKT recipients were observed; among them, thirteen percent (30/230) of 

recipients developed acute diarrhea in early post-operative period. The age ranged from 14 to 73 years. 

A majority of them had mild form; mild dehydration without significant changes in hemodynamic status. 

The peak onset of diarrhea was 4 to 5 days after transplant; majority resolved over one week. They did 

not have oral candidiasis. Abdominal examination was normal except mild tenderness over grafted 

kidney in all of them. Total WBC count and platelet count were normal except in two cases. Stool 

examination did not show trophozoite or cyst. Stool for Clostridium difficile toxin was not identified. 

With dietary modification and oral rehydration solution, their motion was back to normal in sixteen 
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percent (5/30). Folic acid therapy with or without probiotics made resolution of diarrhea in 33.3% 

(10/30). Anti-infective therapy was given in 10% (3/30) of cases; norfloxacin to 2 cases. Intravenous 

colistin to one case as he had enterocolitis and septicemia due to  Klebsiella pneumonia. His stool culture 

as well as blood culture showed Carbepenem resistant Klebsiella pneumonia; he was known case of 

myelodysplastic syndrome.  

Blood level of mycophenolate mofetil was normal; however, the dose was reduced in 2 cases owing to 

leucopenia or thrombocytopenia. Blood tacrolimus trough level was normal in two-third (20/30); and, it 

was high in one-third of them  (20/30). They passed formed stool 24 - 48 hours after dose reduction of 

tacrolimus.  

Conclusion: In this study, 13% of the LDKT recipients had acute diarrhea in early post-operative period. 

Majority of them had mild form. Half of them recovered with oral rehydration solution, diet modification, 

folic acid and probiotics. Only one tenth of them had infective in origin and responded to anti-infective 

therapy. Raised blood tacrolimus trough level was found in one third of LDKT recipients with acute 

diarrhea; diarrhea improved dramatically after reduction of tacrolimus dose.  
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INTRODUCTION 

Acute diarrhea is one of the common causes of morbidity and 

mortality in developing country; it is the 13th leading cause of 

death in Myanmar. Living donor kidney transplant (LDKT) 

recipients are in immunocompromised state; therefore, they 

are vulnerable to infections. Regarding the possible agent of 

acute diarrhea in early post-transplant period, the source of 

infection is less likely to be community acquired (Agrawal et 

al., 2022); it is more likely to be either hospital acquired 

infection or non-infective in origin.  

The incidence of chronic kidney disease is expected to be 

10% of World’s population; and the number end stage renal 

disease (ESRD) is increasing. Kidney transplant is accepted 

as preferred treatment option among three renal replacement 

therapies: hemodialysis, peritoneal dialysis and renal 

transplant. Immunosuppressants play a key role to prevent 

rejection of grafted kidney; combinations of steroids, 

mycophenolate mofetil and tacrolimus have been used as 

immunosuppressants for more than 20 years.  

The effect of immunosuppressant therapy on bone marrow is 

anemia (mycophenolate mofetil), leucopenia (mycophenolate 

mofetil) and thrombocytopenia (mycophenolate mofetil). 

Moreover, the induction agents like ATG and Basiliximab 

have bone marrow suppressant effect through immune 

mediated mechanism. Acute diarrhea may be one of the 

gastrointestinal manifestations of untoward effect of 

mycophenolate mofetil; and, they are reported at 3-4 months 

after transplant. Moreover, hypersensitivity reaction of both 

immunosuppressants and induction agents may cause 

diarrhea. Acute diarrhea may be due to pseudomembranous 

colitis caused by Clostridium difficile; it is common side 

effect of antibiotics like ciprofloxacin and clindamycin. 

Howevere, it may be very rarely due to tacrolimus(Sharma & 

Holder, 1998).  

According to studies on diarrheal diseases in Myanmar, the 

etiology of acute diarrhea was usually infective; viral in 

origin (Hossian et al., 2021). In children, nearly half of the 

cases with diarrhea were due to Rota virus infection (Myat et 

al., 2021) (Moe et al., 2005). Furthermore, Moe et al 

highlighted that water sanitation, health hygiene and food 

hygiene played essential role prevalence of diarrheal diseases 

in Myanmar (Moe et al., 2005).  

The reported etiology of chronic diarrhea in kidney transplant 

recipients was infective; mainly viral infection (Ghusson & 

Vasquez, 2018) (Gras et al., 2021); rarely parasites like 

cryptosporidium (Raja et al., 2014) (ISMAIL & FADL,  

 

2019); bacterial infection (Agrawal et al., 2022)(Sharma & 

Holder, 1998); tuberculosis (García-Padilla et al., 2022); 

giardiasis; immunosuppressants (Gioco et al., 2020) 

(Calogero et al., 2020); and, gut dysbiosis (Lee et al., 2019). 

However, the report on acute diarrhea in (LDKT) living donor 

kidney transplant recipients in early post-operative period 

was rarely mentioned. Therefore, this study aimed to identify 

the prevalence, its severity and response to management  of 

treatment algorithm of acute diarrhea in LDKT recipients in 

early post-operative period (3 weeks after transplant) in 

Myanmar.  

 

METHODS  

Study design and participants  

A hospital based descriptive/observational study was 

conducted among living donor kidney transplant (LDKT) 

recipients at two transplant centers in Myanmar- Yangon and 

Nay Pyi Taw, from February 2018 to September 2023. All 

recipients in early post-transplant period (3 weeks after 

transplant) were observed and they were included in this 

study if they diarrhea. All patients received standard 

treatment according to hospital transplant guideline; steroids, 

mycophenolate mofetil and tacrolimus, nystatin, ceftazidime-

sulbactam, oxygen, fluid therapy, nutritional support and 

supportive care. They also got the induction agents like ATG 

and/or Basiliximab depending on their immunological risks. 

Informed consent was taken from recipients or from one of 

the parents if recipient was under 18 years with appropriate 

documentation by the investigator. If they had diarrhea, they 

https://ijmscr.org/
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were managed according to local guideline for acute diarrhea 

(acute diarrhea algorithm). And, the response to management 

was recorded. The data were recorded and final analysis was 

done.  

The following is the local guideline for acute diarrhea (acute 

diarrhea algorithm) for LDKT recipients with acute diarrhea. 

It was illustrated in figure (1). 

Dietary modification and oral replacement therapy with oral 

rehydration solution will be done as ‘Step 1’. And, the 

response will be observed. 

As ‘Step 2’, oral folic acid with or without probiotics will be 

added if diarrhea does not respond to ‘Step 1’ for 24 to 48 

hours. And, the response will be observed. 

 If there is no response or improvement in next 24 -48 hours, 

stool for microscopy will be done at ‘Step 3’. If it shows 

bacteria with pus cells more than 5 -10 per high power field, 

oral anti-infective therapy (norfloxacin) will be given. And, 

oral anti-amoebic therapy (metronidazole/danzolic) will be 

prescribed if it reveals trophozoite form of Entamoeba 

histolytica. Deworming with appropriate ant-helminthics will 

be done if the eggs are seen in microscopic examination. And, 

the response will be observed. 

As ‘Step 4’, stool culture or stool for Clostridium difficle 

toxin will be sent if there is no response in next 24 to 48 hours. 

They will be treated according to culture results. If stool for 

Clostridium difficle toxin is positive, parenteral 

metronidazole will be given. And, the response will be 

observed. 

Blood trough level of tacrolimus with or without blood trough 

level mycophenolate mofetil will be sent in all cases. 

For this study, team discussion (either in person or viber) is 

done on daily basis; team members are nephrologists, 

physicians, microbiologists, pathologists, pharmacologists, 

nursing staffs and administrators. Clinical parameters (diet, 

fever, features of oral candidiasis, features of dehydration, 

examination of abdomen), stool examination (stool 

inspection, stool examination for ova and cyst, stool for 

Clostridium difficle toxin, stool culture), blood tests (total 

WBC count, serum creatinine, liver function tests) and blood 

trough level for Tacrolimus and mycophenolate mofetil were 

analyzed.  

This study was approved by the hospital research and ethics 

committee of No.(1) Defence Services General Hospital 

(1000-Bedded) Mingalardon, Yangon. 

Study area 

This study was carried out at two purposively selected 

transplant centers; No.(1) Defence Services General Hospital 

(1000-Bedded) Mingalardon, Yangon and No.(2) Defence 

Services General Hospital (1000-Bedded) Nay Pyi Taw, 

Myanmar.  

Operational definitions 

‘Acute diarrhea’ was defined as three or more semisolid or 

liquid stools per day for a minimum of 1 day duration. 

‘Early post-transplant period’  was defined as 3 weeks after 

transplant surgery. 

‘Hospital Transplant guideline/ the Standard treatment’ 

included steroids, mycophenolate mofetil and tacrolimus, 

oral nystatin for 2 weeks, ceftazidime-sulbactam for 5 days, 

oxygen, fluid therapy, nutritional support and supportive 

care. ‘Induction agents’ included ATG and/or Basiliximab, 

given depending on immunological risks.  

‘Onset of diarrhea’ was defined in ‘Days’ after transplant 

surgery. Day of transplant surgery was defined as ‘Day 0”. 

Next day after transplant surgery was defined as ‘Day 1’. 

Next day after ‘Day 1’ was defined as ‘Day2’ and so on. 

‘Severity of diarrhea’ was classified as mild, moderate and 

severe. ‘Mild form of diarrhea’ was defined as ‘frequency of 

motion was less than 5 times/day with features of mild 

dehydration (dry tongue, thirst, reduced skin elasticity 

without tachycardia or reduction in blood pressure)’. 

‘Moderate form of diarrhea’ was defined as ‘features of mild 

plus tachycardia and reduction in blood pressure’. ‘Severe 

form of diarrhea’ was defined as ‘features of moderate plus 

cold clammy extremities and hypovolemic shock’. 

‘Symptomatic therapy’ was defined as ‘replacement with oral 

rehydration solution’. 

Dietary modification was defined as “advice to withhold new 

diet (milk or milk product) or to withhold unhygienic diet 

(salads, unsterile water and fruits without removable skin like 

grapes)”. 

‘Probiotic therapy’ was defined as ‘bioflor therapy’. 

‘Anti-infective therapy’ was defined as ‘either oral quinolone 

or azithromycin’.  

Response to management was defined as ‘Yes’ or ‘No’. ‘Yes’ 

was ‘Resolution of diarrhea’; it was defined as ‘ passage of 

semisolid or formed stool less than 2 times per day’. ‘No’ was 

‘No resolution of diarrhea’; it was defined as ‘ passage of 

semisolid or liquid stool more than 2 times per day’.  

‘Dosage of steroid’ was ‘intravenous methyl prednisolone 

500 mg daily for 3 days followed by oral prednisolone 1 mg 

per kg per day’.  

‘Tacrolimus dose ‘is calculated as 0.05 mg/Kg twice a day for 

2 days. Then, it is increased to Initial half of Daily dose 0.1 

mg/Kg . If creatinine is 50% of pre-transplant value, daily 

dose is 0.1 mg/Kg. 

‘Tacrolimus trough level’ was defined as ‘ the amount of 

tacrolimus measured in the blood of recipient taken 30 

minutes before next oral dose’. It was measured 48 hours after 

full dose. Target was 7-10 ng/ml; it was usually kept as 8-9 

ng/ml. 

‘Dosage of mycophenolate mofetil’ was ‘1 gram 12 hourly’. 

‘Therapeutic level mycophenolate mofetil’ was defined as ‘ 

the amount of mycophenolic acid (MPA) measured’at post-

transplant 7th day. Plasma concentrations of mycophenolic 

acid at time points immediately before drug administration, 

0.5 hours, and 2 hours post dose (C0, C0.5, and C2) were 

determined by validated HPLC-UV method. The estimated 

MPA AUC0-12hr was calculated by using the validated limited 
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sampling strategy equation from the three plasma 

concentration time points measured (7.75 + 6.49 × C0 + 0.76 

× C0.5 + 2.43 × C2). in the blood of recipient taken 30 minutes 

before next oral dose’.  

 

DATA COLLECTION AND PROCEDURES  

Supervised treatment was done; and, both clinical and 

laboratory data were collected by using standardized forms 

and analysis was done. 

LDKT recipients having acute diarrhea in early post-

transplant period (3 weeks) at two transplant centers 

(Mingaladon and Nay Pyi Taw) in Myanmar were analyzed 

as a hospital based observational study over 10 years period; 

from 2013 to 2023 September. They were included in study 

after getting informed consent if they had acute diarrhea; 

three or more semisolid or liquid stools per day for a 

minimum of 1 day duration. Detailed history on currently 

taken diet including drinking water was obtained; new diet 

like milk and milk products, unhygienic food, unsterile water 

and fruits without removable skin like grapes. Physical 

examination was done daily till resolution of diarrhea; 

temperature, pulse rate, blood pressure, features of oral 

candidiasis, signs of dehydration, abdominal examination and 

urine output. Stool was inspected daily. Laboratory tests like 

renal function tests, liver function tests and full blood count 

were done in addition to blood level of mycophenolate 

mofetil and tacrolimus. Management was done according to 

different steps in algorithm; and, their response to treatment 

was recorded after each step of management as demonstrated 

in figure (1). 

‘Step 1’ (dietary modification and oral replacement therapy 

with oral rehydration solution) was done to all cases having 

diarrhea. And, the response was observed. If diarrhea did not 

respond to ‘Step 1’ for 24 to 48 hours, ‘Step 2’, oral folic acid 

with or without probiotics was added. Next, the response was 

recorded. If there was no response or improvement within 

another 24 -48 hours, stool for microscopy was done at ‘Step 

3’. If it showed bacteria, oral anti-infective therapy 

(norfloxacin) was given. And, oral anti-amoebic therapy 

(metronidazole/danzolic) was prescribed if it revealed 

trophozoite form of Entamoeba histolytica. Deworming with 

appropriate ant-helminthics was done if eggs were seen in 

microscopic examination. After ‘Step 3’, the response was 

observed again. ‘Step 4’, stool culture or stool for Clostridium 

difficle toxin was sent if there was no response in next 24 to 

48 hours. They were treated accordingly depending on culture 

results. If stool for Clostridium difficle toxin was positive, 

parenteral metronidazole was given. Then, the response was 

noted. Blood trough level of tacrolimus with or without blood 

level mycophenolate mofetil was sent in all cases. 

Team discussion (either in person or viber) was done on daily 

basis. Clinical parameters (diet, fever, features of oral 

candidiasis, features of dehydration, examination of 

abdomen), stool examination (stool inspection, stool 

examination for ova and cyst, stool for Clostridium difficle 

toxin, stool culture), blood tests (total WBC count, serum 

creatinine, liver function tests) and blood trough level for 

Tacrolimus and mycophenolate mofetil were analyzed.  

Stool samples for microbiological examination (red cells, pus 

cells, bacteria, ova, trophozoite and cyst) was done if diarrhea 

did not resolve with diet modification, probiotics/folic acid 

therapy (Step 2).  

Dose modification of immunosuppressants were done 

depending on full blood count, blood level of mycophenolate 

mofetil and tacrolimus. If there was leucopenia and 

thrombocytopenia, the dose of mycophenolate mofetil was 

reduced. If the trough level of tacrolimus was high, the dose 

of tacrolimus was decreased. The nature of stool and 

frequency following response to individualized treatment in 

each step was recorded. 

Stool for Clostridium difficle toxin and stool culture were 

done if they did not respond to above treatment (Step 3). 

Response to management was recorded accordingly. 

The clinical outcome of the patients was evaluated daily till 4 

weeks after treatment. Data were collected in standardized 

proforma and confidentiality was maintained. The data were 

checked by two medical officers and then, supervision, 

completeness, and consistency of collected data were 

performed by the principle investigator. Statistical evaluation 

was done.  

 

RESULTS 

LDKT recipients were kept in intensive care units for one 

week; immediate post-operative period to ‘Day 7’ after 

kidney transplant. Then, they were shifted to renal medical 

unit for another 7 to 14 days. They went home 2 to 3 weeks 

after transplant. If they had diarrhea and the cause of diarrhea 

was infective, they were isolated and barrier nursing was 

done.  

In two transplant centers (Mingaladon and Nay Pyi Taw) in 

Myanmar, a total of 230 cases underwent living donor kidney 

transplant (LDKT)  in the past 10 years, from 2018 to 2023 

September. In early post-transplant period, 3 weeks after 

transplant surgery, a total of 30 recipients (13%, 30/230) had 

diarrhea. The youngest was 14 years and the eldest was 73 

years old. Male were 55% and female was 45%. The time of 

onset of diarrhea was 4 to 5 days after transplant. They did 

not have fever. A majority of them had mild form of diarrhea; 

mild dehydration; no tachycardia nor hypotension. They did 

not have oral candidiasis. They did not feel abdominal pain. 

Abdominal examination did not reveal features of acute 

abdomen; only mild tenderness over grafted kidney was 

noted in all cases.  

Their stool did contain blood in naked inspection; microscopy 

did not reveal red blood cells.  Blood for total WBC count 

was normal except in two cases; leucopenia and 

thrombocytopenia. Stool examination did not show 

trophozoite or cyst. Stool for Clostridium difficile toxin was 

not identified. 
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After reviewing dietary history thoroughly, physical 

examination and stool for inspection were done. Then, dietary 

modification, and oral replacement therapy with oral 

rehydration solution were given according to ‘Step 1” in 

management algorithm. Table (1) described each step and 

corresponding response. The  loose motion was back to 

formed stool in 16% (5/30) of them.  

In remaining 25 recipients, diarrhea persisted. Therefore, 

folic acid therapy with or without probiotics was added as 

‘Step 2’. And, the response was observed for another 48 

hours. ‘Step 2’ made resolution of diarrhea in 33.3% (10/30) 

of them. 

As stool for microscopy demonstrated bacteria and pus cells 

in 3 cases (10%=3/30), anti-infective therapy was given as 

‘Step 3’. Norfloxacin was prescribed to 2 cases. Intravenous 

colistin was initiated to one case as his stool culture showed 

Carbepenem resistant Klebsiella pneumonia. He was known 

case of myelodysplastic syndrome and he also had Klebsiella 

pneumonia septicemia.  

Two-third of them  (20/30) had normal blood tacrolimus 

trough level and the remaining (10/30)  had raised tacrolimus 

level. Therefore, dose reduction of tacrolimus was done as 

‘Step 4’. Twenty-four to forty-eight hours after dose 

reduction of tacrolimus, they passed formed stool. Three 

cases of them required hemodialysis due to delayed graft 

function.  

Blood level of MPA (mycophenolic acid) was within normal 

range in all of them. However, dose reduction of 

mycophenolate mofetil  was done as 2 cases (6.6%).  One 

case had leucopenia and another case had thrombocytopenia. 

Therefore, only 3 cases (10%) in this study required 

antibiotics. 

 

Table (1) Frequency of response to different steps of management (n=30) 

Serial 

number 

Management Steps Number Percent Remarks 

(indication) 

1 Response to ‘Step 1’ 

(Diet + ORS) 

5 16  

2 Response to ‘Step 2’ 

(Folic acid +/- Probiotics) 

10 33.3  

3 Response to ‘Step 3’ 

(oral anti-infective therapy) 

2 6.6 Pus & bacteria in stool 

microscopy 

4 Response to ‘Step 4’ 

( stool culture or stool for 

Clostridium difficle toxin) 

1 3.3 Stool culture positive 

5 Response  to dose reduction of 

Tacrolimus 

10 33 Raised tacrolimus level 

6 Response to dose reduction of 

MMF 

2 6.6 Leucopenia & 

thrombocytopenia 

 Total number of cases with 

diarrhea 

30 100  
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DISCUSSION  

Acute diarrhea is a common problem in developing countries. 

In 2020, deaths due to diarrheal diseases occupied 2% of total 

deaths in Myanmar (WHO, 2020). Therefore, having acute 

diarrhea in early post-transplant period should not be ignored. 

The fluids and electrolytes loss in LDKT recipients may lead 

to pre-renal failure and delayed graft function. This hospital-

based descriptive study was done over 10 years in 2 transplant 

centers in Myanmar. It was found that 13% of 130 LDKT 

recipients had acute diarrhea within first 3 weeks of 

transplant.  

The studies on acute diarrhea in immunocompetent person in 

Myanmar revealed that the majority were due to virus. The 

cause of acute diarrhea in LDKT recipients with 

immunocompromised status in early post-transplant period 

should be analyzed whether the etiology is the same as 

immunocompetent person or not. Development of diarrhea in 

early post-operative period was related with surgical 

technique; On the other hand, the causes of chronic diarrhea 

in kidney transplant recipients were reported as giardiasis 

(Vyas et al., 2021), cryptosporiosis (Raja et al., 2014) 

(Castellano Carrasco et al., 2017) (Vyas et al., 2021) 

(ISMAIL & FADL, 2019), bacteria (Agrawal et al., 2022) 

(Echenique et al., 2015),  CMV virus (García-Padilla et al., 

2022) (Echenique et al., 2015), Rota virus (Shin & 

Chandraker, 2017) (Yin et al., 2015), Norovirus (Ghusson & 

Vasquez, 2018) (Shin & Chandraker, 2017) (Echenique et al., 

2015), Adeno virus (Shin & Chandraker, 2017), Sapo virus 

(Ghusson & Vasquez, 2018), Hu No virus (Gras et al., 2021), 

gut dysbiosis (Lee et al., 2019), tuberculosis (García-Padilla 

et al., 2022), and anti-rejection drugs related MMF(Fatly et 

al., n.d.) (Gioco et al., 2020) (Calogero et al., 2020).  

Timely identification of the cause of diarrhea was essential 

and it must be focused to save the graft kidney as well as the 

recipient himself (Angarone & Snydman, 2019). Molecular 

tools significantly improved the detection of single and 

multiple enteric infections by comparison to classical 

techniques; and, they became the key element in the 

management of severe acute diarrhea in transplant recipients 

(Coste Jean-François et al., 2020). The molecular tools were 

very important for microbiological diagnosis to detect exact 

organism in them (Coste et al., 2013) and they were user 
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friendly. The accessibility of the molecular tools in low 

resource setting was questionable. We agreed the fact that 

identification of the cause of  diarrhea  timely and focused 

(Angarone & Snydman, 2019).  

Therefore, the guideline for acute diarrhea (acute diarrhea 

algorithm) for LDKT recipients with acute diarrhea was 

developed locally to preserve resources as much as possible. 

It was based mainly on clinical skills: focused history, 

physical examination and bed side stool examination. It was 

very cost effective because it tailored the investigation. 

Moreover, it aimed at maintaining proper hydration status. 

Furthermore, it identified the cause diarrhea timely; it 

supported the important points raised by Angarone et Al 

(Angarone & Snydman, 2019). This is one reason to share the 

guideline for management of acute diarrhea in LDKT 

recipients in early post-operative period.  

Rodrigues et al suggested that dietary factors played an 

important role in chronic diarrhea in kidney transplant 

recipients (Rodrigues et al., 2021). Here, dietary modification 

made improvement of diarrhea. 

According to the study done in India, infective etiology was 

identified in nearly half of solid organ transplant recipients 

having chronic diarrhea; they developed diarrhea 6 months 

after transplant. Parasites attributed 70% of infection; drugs 

related diarrhea was 30%; etiology was not identified in 20% 

(Vyas et al., 2021). Clostridium difficile was as commonly 

identified bacteria causing diarrhea in transplant recipients in 

majority of the studies (Echenique et al., 2015)(Sharma & 

Holder, 1998b). Stool for Clostridium difficile toxin was not 

identified in this study. Carbepenem resistant Klebsiella 

pneumonia was detected stool culture in this study; the patient 

was known case of myelodysplastic syndrome and he also 

had Klebsiella pneumonia septicemia. Common site of 

infection for Klebsiella pneumonia was respiratory tract; it 

caused enterocolitis through blood stream spread. We would 

like to highlight the point that the natural habitant of bacteria 

might change in non-immunocompetent person or it might 

change de no vo. It is another reason to learn from this study.  

In early post-transplant period, 3 weeks after transplant 

surgery, a total of 30 recipients (13%, 30/230) had diarrhea. 

The onset of diarrhea was 4 to 5 days after transplant surgery. 

The prevalence of acute diarrhea as well as peak onset of 

diarrhea was not comparable with other studies because their 

studies were done not in early post-operative period. They did 

at least 6 months after transplant (Fatly et al., n.d.) (Vyas et 

al., 2021). 

In this study, only 3 cases (10%) were due to bacterial 

infection and 90% of cases were non-infective in origin. 

Therefore, it supported the findings ‘one-half of episodes of 

diarrhea in kidney transplant recipients were non-infectious 

in origin’(Sonambekar et al., 2020). In addition, Fatly and 

colleagues pointed out that diarrhea was found to be one of 

the troublesome gastrointestinal symptoms 6 months after 

transplantation in the majority of kidney transplant recipients 

with tacrolimus and mycophenolate mofetil; diarrhea only 

improved over time by mouth 15 particularly after 

discontinuing mycophenolate mofetil; diarrhea only 

improved over time by mouth 15 particularly after 

discontinuing mycophenolate mofetil (Aulagnon et al., 2014) 

(Fatly et al., n.d.) 

Majority had mild form of diarrhea in this study and they did 

not require parenteral fluid therapy. Severe diarrhea in LDKT 

recipients may result in significant morbidity including 

dehydration, increased toxicity of medications, and acute 

rejection. In this study, only one tenth of them were due to 

bacterial infection. The reverse was seen in the study done in 

Belgium; their cases had severe form of diarrhea and they 

were treated with anti-infectives, changes to concomitant 

medication and other empirical treatments (Maes et al., 

2006). Therefore, the etiology of mild form of diarrhea was 

less likely to be infective. And, severe form was more likely 

to be infective according to this study and Belgium study.  

Blood trough level of tacrolimus was raised in 10 recipients 

(33%) with acute diarrhea in this study; surprisingly, their 

motion was back to normal 24 to 48 hours after dose 

reduction of tacrolimus. Hochleitner et al found an elevated 

tacrolimus trough level (peak 20–60 ng/ml) after onset of 

gastroenteritis in solid organ transplant recipients. With 

symptomatic therapy and adequate adjustment of tacrolimus 

dose, the gastroenteritis stopped and tacrolimus levels 

returned to the therapeutic range. Therefore, they 

recommended to monitor tacrolimus blood level during 

diarrhea  in order to prevent intoxication (Hochleitner et al., 

2001) (Lemahieu et al., 2005). On the other hand, one study, 

‘effect of mild diarrhea on tacrolimus exposure’, mentioned 

that there was no evidence for the presence of hidden 

tacrolimus overexposure in renal transplant recipients with 

mild diarrhea while on treatment with tacrolimus and 

mycophenolate mofetil (van Boekel et al., 2012). However, 

one case report pointed out that increase in tacrolimus trough 

levels was infrequently recognized as a potential cause of the 

adverse effect of severe diarrhea; the patient was 32 years old 

male who developed severe diarrhea 8 months after renal 

transplant (Asano et al., 2004). Most of the studies on chronic 

diarrhea in solid organ transplant recipients mentioned that 

mycophenolate mofetil was the culprit and it improved with 

dose reduction of mycophenolate mofetil (Aulagnon et al., 

2014) (Fatly et al., n.d.) (Gioco et al., 2020) (Calogero et al., 

2020). Therefore, further studies are required particularly in 

early post-transplant period for better understanding of 

etiologies of acute diarrhea; it will provide timely treatment 

and appropriate choice of immunosuppressive regimen.  

Three cases of them required hemodialysis due to delayed 

graft function in this study; and, all cases had satisfactory 

renal function at 3 to 4 weeks after transplant. Recovery of 

graft function to baseline was seen in a majority of cases with 

the resolution of diarrhea (Sonambekar et al., 2020). 

In this study, the management algorithm was based on clinical 

assessment, stool microscopy and culture were done in 

selected cases only. Even in rich countries, the cause of 



Acute Diarrhea in Early Post-Transplant Period in Living Donor Kidney Transplant Recipients 

3155  Volume 03 Issue 12 December 2023                                                     Corresponding Author: Khin Phyu Pyar 

diarrhea was unclear in half of renal transplant recipients 

having diarrhea after one year of renal transplantation (G. 

Gowthaman et al., 2019). 

There were several limitations in this study. Being resource 

limited country, stool for Clostridium difficile toxin was not 

done in all recipients. Stool culture was expensive. Stool for 

viral PCR like Rotavirus, Norovirus, Adenovirus, Sapovirus 

as well as molecular tests for parasites were not available. 

Stool for CMV viral load should be studied; however, it was 

very expensive.  

 

CONCLUSION 

In this study, one-tenth of the LDKT recipients developed 

acute diarrhea in early post-transplant period. Majority of 

them had mild form of diarrhea and onset of diarrhea was 

‘Day 4’. Majority of them resolved over one week. Dietary 

modification, oral rehydration solution, folic acid with or 

without probiotics caused resolution of diarrhea in half of 

them. Infective cause was identified in 10% of them. High 

trough level of tacrolimus with improvement of diarrhea after 

dose reduction of tacrolimus was seen in one-third of them. 

Awareness of acute diarrhea and providing appropriate 

management are important to protect graft kidney. 

 

RECOMMENDATION 

Further study on relation between blood tacrolimus level and 

occurrence of diarrhea in early post-transplant period in 

kidney transplant recipient should be done. For better 

understanding of etiology of acute diarrhea, molecular PCR 

tests for stool should be encouraged to detect exact virus, 

bacteria and protozoa. 
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