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Tacrolimus Induced Early Graft Dysfunction Secondary
to Acute Tubular Necrosis in Renal Transplant Recipient A Case Report
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significant amount of urine, but 12 hrs after transplantation
the amount of urine output started to decrease and the
patient became anuric after 17hrs of transplantation.
Immediately the patient was evaluated thoroughly and
calcineurin inhibitor (tacrolimus) was witheld. The patient
again started passing urine from 4th POD.

Summary:
Acute tubular necrosis (ATN) is a medical condition
involving damage of the tubular cells of the nephron
following a toxic or ischaemic injury. If the cause of ATN is
removed then recovery is likely. Calcineurin inhibitors
(ciclosporin & tacrolimus) are used as immunosuppressive
agents in renal transplant recipient. But either of these two
drugs can cause acute nephrotoxicity. A 62 years old known
diabetic, hypertensive & ESRD patient after undergoing
living related donor renal transplantation started passing
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This condition can be reversed if immediate measures
are taken and thus the allograft function can be
recovered. We are using the conventional
immunosuppressive drug protocol in our centre. In this
paper we report a case of acute tubular necrosis
associated with tacrolimus in renal transplant recipient.

Introduction:
The treatment options of End stage kidney disease
(ESKD) is Renal replacement therapy (RRT) in the form
of either dialysis (Haemodialysis or peritoneal dialysis)
or renal transplantation. The central issue of renal
transplant is suppression of allograft rejection. The
conventional immunosuppressive drug protocol for
renal transplantation is calcineurin inhibitor (CIN),
mycophenolate mofetil (MMF) and Prednisolone1. The
approval of clinical use of CIN in 1983 allowed
significant expansion of kidney transplantation. But
CINs can cause acute nephrotoxicity that may lead to
acute allograft failure. The serum levels of these drugs
do not correlate well with the extent of renal damage
caused, and the clinical manifestation is nonspecific2,3,4.

Case report:
A 62 years old male of known case of diabetes mellitus,
hypertension, end stage kidney disease (due to diabetic
nephropathy) on maintenance haemodialysis was
admitted to BIRDEM hospital on 13th January 2011 for
renal transplantation. A successful well matched living
related donor kidney transplantation was done on 18th
January 2011. According to immunosuppressive drug
protocol the patient was given Inj. Basiliximab 20 mg
as induction and for maintenance he was given Cap.
Tacrolimus, Tab. Mycophenolate mofetil and Tab.
Prednisolone. The patient started passing urine on the
OT table and passed about 6 liters of urine in first 12
hours. His urine output gradually decreased over the
next few hours and he became anuric 17 hours after
renal transplantation. Immediately the patient was
thoroughly examined to find out any mechanical
obstruction of the urine outflow tract or any other
reversible cause that can explain the situation. The
patient was asymptomatic, on clinical examination all
his vitals were within normal limit, there was no
anaemia, dehydration, oedema, respiratory distress,
cough, chest pain, fever or any rash, his abdomen was
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soft with only mild tenderness around OT site. Urgent
ultrasonogram of the transplanted kidney & colour
Doppler of renal artery showed normal size, shape &
echogenicity. But resistivity index (RI) of the renal artery
was raised (0.87-0.91) and diastolic flow velocity was
reduced in the renal artery and it’s branches. His pre
operative serum urea was 84 mg/dl, s. creatinine was
6.2 mg/dl and during these incidence his s. urea was 90
mg/dl, s. creatinine was 4.6 mg/dl, blood tacrplimus
level was 7.44 ng/ml, other bio-chemical parameters
showed no significant abnormality and his Chest X-ray
finding was also normal. So keeping in mind of two
differential diagnosis of acute allograft rejection and
Tacrolimus associated acute tubular necrosis, we started
Methyl prednisolone pulse therapy and withhold the
tacrolimus. A plan was made to undergo renal biopsy
after 72 hours if the patient condition remain unchanged.
Meanwhile over the next 48 hours his renal function
deteriorated further to s.urea 186 mg/dl & s. creatinine
6.2 mg/dl. The follow up ultrasonogram with colour
Doppler of renal artery revealed narrowing in the
proximal part of the renal artery beyond the anastomosis
with reduced blood flow to the peripheral part and RI
was 0.86 to 0.9. Immediately renal angiogram was done
but there was no obstruction to blood flow or any
narrowing in anastomotic site. The patient was given a
session of haemodialysis on 3rd post operative day. On
4th post operative day, the patient started to pass urine.
Urinalysis showed pus cell: 3-5/ HPF, RBC: 20-30/HPF,
Casts +, urine sodium was 88 mmol/l & fractional
excreation of sodium was calculated 4.59% which
suggests sodium wasting due to ATN. His renal function
started to improve steadily. USG of transplanted kidney
with colour Doppler of renal artery showed normal size,
shape & echogenicity, A-V flow was seen upto
peripheral part & RI was 0.77-0.83. On 5th post
operative day patient’s s. urea & creatinine level comes
down to 74 mg/dl & 2.3 mg/dl respectively. We started
another calcineurin inhibitor, cyclosporine in low dose
with an aim to gradually increase the dose. On 11th post
operative day the patient was discharged from hospital
with a normal renal function of s.urea 36 mg/dl & s.
creatinine 1.1 mg/dl.
Discussion:
In the post transplant period, CINs may cause early graft
dysfunction secondary to ATN due to CINs. Post
transplant ATN is usually defined by the need for dialysis
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in the first week following transplantation or a failure
to achieve a target decrease in creatinine level in the
first days after transplantation5,6. ATN is caused by lack
of oxygen to the kidney tissues7. The internal structures
of the kidney particularly the tissues of the kidney
tubules become damaged or destroyed. ATN affects 1030% of renal transplants5,6. Studies have demonstrated
that CINs causes vasoconstriction of the afferent and
efferent glomerular arterioles8 and reductions in renal
blood flow and glomerular filtration rate (GFR). The
exact mechanism of vasoconstriction is unclear, but there
appears to be substantial impairment of endothelial cell
function, leading to reduced production of vasodilators
(prostaglandins and nitric oxide) and enhanced release
of vasoconstrictors (endothelin and thromboxane)8,9,10.
Increased sympathetic tone also may be present11,
although renal vasoconstriction occurs even in
denervated kidneys. The symptoms are usually non
specific. Diagnostic clue includes oliguria to anuria,
volume overload, deteriorating renal function as
evidenced by rising blood urea, serum creatinine,
fractional excretion of sodium may be high, urinalysis
may show casts, kidney tubular cells & RBC, urine
sodium may be high, kidney biopsy may show acute
tubular necrosis7. But the renal allograft biopsy carries
the risk of hemorrhage, development of arteriovenous
fistulae and possible graft loss. Some suggests that one
should be conservative in performing invasive studies
in such patients12,13, The allograft biopsy may be
especially useful in poorly functioning kidneys,
particularly after 14 days of established ATN, or in the
presence of signs that suggest rejection13. As long as
the kidney remains viable, no specific treatment is
necessary other than administration of
immunosuppressive medication curtailing the
nephrotoxic CIN, haemodialysis and maintaining
optimum hydration status. The nephrotoxic CIN can be
replaced by the other drug of same group starting in
low doses then gradually it can be increased to standard
dose 5,6 . The duration of symptoms varies. The
decreased urine output phase may last from a few days
to 6 weeks or more. One or two days after urine output
rises, symptoms reduce and laboratory values begin to
return to normal7.
Conclusion:
In conclusion, we present a case of early graft
dysfunction due to acute tubular necrosis induced by
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tacrolimus. Good recovery of graft function was
achieved due to early detection & withdrawl of offending
drug. Early detection and management of the cause of
ATN in early post transplant period is important not
only for good recovery of the graft function but also
delayed graft function on the basis of ATN, is an
independent risk factor for acute rejection and
suboptimal graft function at 1 year6.
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