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Abstract
Influenza can cause significant morbidity and mortality in renal transplant recipients especially
with a high rate of lower respiratory disease. Annual influenza vaccination is therefore recom-
mended to renal transplant recipients.

We report the first three cases of acute kidney injury in renal transplant recipients following influ-
enza vaccination that all led to graft loss. They all had different native diseases and were all vacci-
nated in the same season of 2009–10. The time span from vaccination to decline of kidney
function is shorter than the time to diagnosis since the three patients only had blood tests every
3 months or when symptoms became severe.

These reports do not justify a change of current recommendations regarding influenza vaccin-
ation in renal transplant recipients, but they support the continued attention and registration of
vaccinations to monitor side effects.
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Introduction

Influenza virus can cause significant morbidity and mor-
tality in renal transplant recipients, particularly due to
lower respiratory disease. Annual influenza vaccination is
therefore recommended for solid organ transplant recipi-
ents [1] as for patients with other chronic illness [2]. The
vaccine has been shown to be safe and is generally well
tolerated in both adults and paediatric recipients [3]. Side
effects such as local reactions, fever and fatigue are well
known. However, cases of rhabdomyolysis [4, 5], nephrotic
syndrome [6] and neurologic complications [7–10] have
also been reported. Only a single case report describes
adverse effects in a renal transplant recipient. This patient
developed Henoch–Schönlein purpura with glomerular in-
volvement following influenza vaccination [11].

Non-specific activation of the immune system might be
of significance, and we therefore report the first three
cases of acute kidney injury (AKI) in renal transplant reci-
pients after influenza vaccination that all led to graft loss.

Case 1

A 43-year-old Caucasian female was evaluated for AKI
in January 2010, 58 days after annual seasonal influ-
enza vaccination. She had received a second living-related

donor renal transplant in 2000 (HLA-A, B, DR mismatch
1-2-0) and afterwards had stable kidney function with
plasma creatinine at 129 µmol/L and urine albumin 0.418
g/L (14 August 2009). Her native renal disease was extra-
capillary glomerulonephritis. Her past medical history was
comprised of hypertension, arthritis urica and an un-
defined connective tissue disease. She received immuno-
suppressive therapy with prednisolone 2.5 mg once daily,
mycophenolate mofetil 250 mg twice daily and tacrolimus
2 mg once daily.

Symptoms started right after the vaccination, and at ad-
mission, she complained of flu-like symptoms, shortness of
breath, swelling of her face and lower limbs, joint pain in
her right ankle and was found to have an elevated plasma
creatinine of 227 µmol/L. Urine protein was 1.58 g/L. Ultra-
sound showed no urinary obstruction, and there were no
signs of infection. Renal biopsy revealed signs of both acute
and chronic humoral rejection with peritubular capillaritis
and positive C4d staining as well as signs of transplant glo-
merulopathy (Figure 1). Flow cytometric crossmatching
was positive. She was treated with intravenous (IV) high-
dose methylprednisolone 500 mg daily for 3 days, 7 days of
plasmapheresis, IV immunoglobulin and two courses of
750 mg rituximab, but neither had effect on graft function.

Plasma creatinine increased over the next 2 weeks to
249 µmol/L, and the immunosuppressive treatment was
intensified with a higher dose of mycophenolate mofetil.
From September 2011, haemodialysis was prescribed.
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Case 2

A 60-year-old Caucasian female received her annual influ-
enza vaccination in November 2009, and 53 days later, in
January 2010, she was hospitalized for evaluation of
acute renal graft failure.

In September 2008, she received a living-related donor
renal transplant (HLA-A, B, DR mismatch 1-2-1) and after-
wards had stable kidney function with a plasma creatinine
level of 90 µmol/L and without detectable albuminuria (20
October 2009). Her native renal disease was unknown. Her
hypertension was treated with a calcium channel blocker,
and she had a pacemaker due to sinus node dysfunction.
She received immunosuppressive treatment with prednis-
olone 5 mg once daily, mycophenolate mofetil 500 mg
twice daily and tacrolimus 3 mg once daily.

At admission, she complained of nausea and swelling of
the face and lower limbs, which started after the vaccin-
ation. Plasma creatinine was elevated to 250 µmol/L. Urine
dip stick showed no red blood cells, but 24-h urine collec-
tion revealed microalbuminuria of 100 mg (23 January
2010). Medical investigation included polyomavirus, ANCA
(MPO and PR3), anti-GBM, ANA, anti-DNA, C3, C4, Ig-screening
and CMV antigenemia—all of which were within normal
limits.

Ultrasound of the graft did not reveal urinary obstruc-
tion, and there were no signs of infection. Renal biopsy
showed acute cellular rejection (type IA according to the
Banff classification) with severe interstitial oedema, inter-
stitial inflammation (i2) and focal moderate tubulitis (t2).
There were no signs of humoral rejection, and C4d staining
was negative. Flow cytometric crossmatch was negative.

Treatment with methylprednisolone 500 mg daily was
initiated. Despite 4 days of treatment, plasma creatinine

was still 422 µmol/L. Chronic dialysis was initiated in No-
vember 2010.

Case 3

A 43-year-old Caucasian male presented to our depart-
ment in January 2010, 34 days after he received the
annual influenza vaccination.
His native renal disease was IgA nephropathy diag-

nosed in 2002. After 1 year on continuous ambulatory
peritoneal dialysis (CAPD), the patient received a living-
related donor renal transplant (HLA-A, B, DR mismatch 2-
2-1) in 2003 and afterwards had a plasma creatinine level
of 126 µmol/L and no detectable albuminuria (2 February
2009). His past medical history comprised of hypertension,
which was treated with calcium channel blocker, and no
angiotensin-converting enzyme inhibitor due to previous
angioedema. Due to cholelithiasis, cholecystectomy had
been performed.
He received immunosuppressive treatment with tacroli-

mus 1 mg daily.
The patient had not been well since the vaccination,

and on admission, he presented with complaints of flu-
like symptoms, fatigue, weight loss of 3 kg, and back and
stomach pain, which had all emerged 2 weeks after vac-
cination. Antibiotics prescribed by his general practitioner
to treat presumed pneumonia had no effect on his clinical
condition.
Laboratory findings showed slightly elevated levels of

creatinine (132 µmol/L), white blood count (15 × 109/L),
C-reactive protein (48 mg/L), alkaline phosphatase (150 U/L)
and normal levels of bilirubin and amylase.
The patient was discharged in February 2010 as abdom-

inal pain had disappeared. He was followed in the out-
patient clinic. Proteinuria was noted at discharge and
increased to 5 g/L by November 2010. Over the same
period, plasma creatinine increased to 162 µmol/ L (8
November 2010). The patient was therefore readmitted.
Biopsy of the graft exhibited a mesangial proliferative

glomerulonephritis with a single small extracapillary pro-
liferation and was positive for IgA by immunofluorescence.
Electron microscopy confirmed dominant mesangial im-
mune deposits. Interstitial fibroses was observed. These
findings were consistent with relapse of IgA nephropathy.
After further progression, peritoneal dialysis was in-

itiated in January 2013.

Discussion

These were the first reported cases of AKI in renal trans-
plant recipients following influenza vaccination that all led
to graft loss. Although we cannot exclude that the onsetFig. 1. Kidney biopsy of Case 2.

Table 1. Comparison of the three cases

Case 1 Case 2 Case 3

Time from vaccination until
hospitalization (days)

58 53 34

Kidney biopsy Acute and chronic humoral
rejection, C4d positive

Acute cellular rejection (Banff-type
IA), C4d negative

Recurrent IgA nephropathy,
C4d negative

Urine protein prior to vaccination (g/L) 0.418 Undetectable Undetectable
Urine protein after vaccination (g/L) 0.732 (5 months after admission) 0.2 (2 months after) 4.98 (3½months after)
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of AKI is a coincidence, we would like to point out these
three cases with striking association to the vaccinations
(Table 1). All patients were vaccinated in the same winter

season of 2009–10. They were all diagnosed with different
native renal diseases, but the symptoms of renal failure
developed after the vaccination, which led to admission
1–2 months after the vaccinations. There were no signs of
infection or urinary obstruction in any of the cases. One
could suspect that an activation of the immune system
led to late rejections and/or relapse of the native renal
disease and thus to graft loss. The time span from vaccin-
ation to decline of kidney function in our study was
shorter than the time to diagnosis since the three patients
only had blood tests every 3 months or when symptoms
became severe (Figure 2).

The single-antigen beads assay used for detection of
the donor-specific anti-DQ7 has a very high sensitivity
but a correspondingly lower clinical specificity, and donor-
specific antibodies undetectable in flow cytometric cross-
matching are usually regarded as less important in clinical
risk assessment. Cellular rejection has been evidenced by
histological examinations of the kidney, and the absence
of C4d deposits might reflect that the anti-DQ7 antibody
is not C’-activating. In Case 2, we speculate that the for-
mation of the antibody might either be part of a general
immune response involving cellular anti-donor alloreactiv-
ity or be eliciting antibody-dependent cellular cytotoxicity,
thereby contributing to graft loss.

The use of adjuvants in vaccines is a double-edged
sword. The rapid and effective immunization yielding pro-
tection from infection by the adaptive immune response
is usually mediated by a primary and non-specific activa-
tion of the innate immune system. The lack of specificity
of adjuvants is constructive in the production of vaccines,
since the same adjuvant may be used for several thera-
peutic vaccines. However, this non-specificity simultan-
eously increases the likelihood of adverse immune
reactions [12]. Immunosuppression in transplanted pa-
tients has to outweigh the risk of rejection with risks of
infection/cancer, and the delicate balance is likely to be
affected by activation of inflammatory pathways of the
innate immune system by adjuvants. Since the alloanti-
gens of the graft are available for immune recognition at
the time of adjuvant administration, it is likely that effect-
ive vaccination may lead to anti-graft responses also
(Table 2).

The adjuvant in the 2009 H1N1 vaccine was the
oil-based AS03 and enhanced the immune response to
inactivated influenza vaccine, thereby reducing the
amount of antigen needed per dose [13]. AS03 had been
administered successfully to a very large number of healthy
individuals, but the applicability in a setting of immunosup-
pressed, organ-transplanted patients was less well de-
scribed, though feasibility had been documented [14].
Non-specific immune activation by the vaccine adjuvant
(AS03) in the presence of transplanted alloantigens
might lower the threshold for alloimmunization and lead
to formation of donor-specific antibodies [15].

Fig. 2. The three figures show estimated glomerular filtration rate (e-GFR)
for the cases over time. The graphs end when dialysis was initiated. The
arrow indicates the time of vaccination. e-GFR is estimated using the MDRD
study equation [16].

Table 2. Comparison of grafts and antibodies after vaccination

Case 1 Case 2 Case 3

HLA mismatch (A-B-DR) 1-2-0 1-2-1 2-2-1
HLA mismatches A24(9);B7,51(5);C*07,15;

DQB1*03:01
A24(9);B60(40),B62(15); DRB1*04;
DQB1*03:01

A2,28; B60(40),B62(15);Cw3; DRB1*04;
DQB1*03:02

Donor-specific Abs post-Tx,
post-vac

Anti-A24,B7,B51 Anti-DQ7 Anti-DR53,DQ8

Flow crossmatch post-Tx,
post-vac

Positive Negative Not determined
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Responses to the AS03-adjuvanted pandemic influenza
vaccine in solid organ transplant recipients have previous-
ly been described [1]. A total of 96 renal transplant recipi-
ents received two doses of the AS03-adjuvanted split
A/09/H1N1 influenza vaccine at a 3–4-week interval.
Overall graft function did not change. A transient increase
of plasma creatinine was experienced by 14% of the
kidney recipients. Only one patient showed signs of graft
dysfunction and was successfully treated with steroids for
acute rejection 8 days after the first dose of the vaccine.
After two immunizations, 83.3% of the patients reached
seroprotective titres. Our patients only received one vac-
cination as the routine in Denmark.

On the basis of our observations, we find no need to
change current recommendation of influenza vaccination
to renal transplant recipients, but our study supports the
continued attention and registration of vaccinations and
possible side effects.
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