
Case Report

Severe hypogammaglobulinaemia and opportunistic infections after
rituximab therapy in a renal transplant recipient
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Abstract
Infectious complications are the leading causes of mor-
bidity and mortality among renal transplant recipients.
Hypogammaglobulinaemia may develop as a result of
immunosuppressive therapy and is associated with an in-
creased risk of opportunistic infections particularly in the 6-
month post-transplant period. Rituximab, which is used for
antibody-mediated rejection (AMR), may also contribute to
the development of hypogammaglobulinaemia via B-cell
depletion. Intravenous immunoglobulin replacement may
be beneficial in this setting. With the following case report,
we aim to increase the awareness of opportunistic infections
and severe hypogammaglobulinaemia in renal transplant re-
cipients treated with rituximab for acute AMR.
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Introduction

Acute antibody-mediated rejection (AMR) has been ob-
served in up to 8% of patients after renal transplantation,
resulting in allograft loss [1]. The monoclonal anti-CD20
antibody rituximab has been used successfully in patients
resistant to conventional treatment for AMR [2]. In this
population, long-term effects of rituximab in regard to hy-
pogammaglobulinaemia and infectious complications are
not exactly known. With the following report, we aim to
increase the awareness of opportunistic infections and se-
vere hypogammaglobulinaemia (level of IgG < 3.5 g/L) in
patients treated with rituximab for acute AMR.

Case report

A 43-year-old male underwent renal transplantation from
his 3/6-matched, ABO-compatible uncle in May 2008. He
presented to the hospital with general malaise, cough and
fever in December 2008. His primary renal disease was
chronic glomerulonephritis, and he had been on peritoneal

dialysis without residual renal function since 2005. Pre-
transplant crossmatch was negative and panel-reactive an-
tibodies were not available. Immunosuppression consisted
of daclizumab for induction, and corticosteroids, tacrolimus
and mycophenolate mofetil (MMF) for maintenance ther-
apy. Even though the urine output was 1500 cc on the first
post-transplant day, it decreased to 400 cc on the second
day. Colour duplex sonography was normal, and a renal
biopsy was performed. The biopsy showed acute AMR
with immunostaining for C4d. He received 10 courses of
plasma exchange therapy and four infusions of rituximab
(375 mg/m2/week for 4 weeks). His renal function improved
significantly with the serum creatinine level stabilizing at
132.6 μmol/l (1.5 mg/dl) under maintenance immunosup-
pressive therapy with prednisolone (15 mg/day), tacrolimus
(3 mg/day) and MMF (1000 mg/day). The mean tacrolimus
level was 9.2 ng/ml during the follow-up.

In July 2008, he developed cytomegalovirus (CMV) vi-
raemia, without invasive tissue disease with CMV pp65
antigenaemia (by the immunofluorescent assay in periph-
eral blood: 11 positive cells per 2 × 105 leucocytes) and
positive PCR DNA. MMF was discontinued, and oral val-
ganciclovir was administrated for 3 weeks until CMV tests
became negative. MMF was re-started with a dose of 500
mg/day. In the fourth month post-transplant, the CD-19+
B-cell count was 0% in peripheral blood, while the cre-
atinine level was 179.5 μmol/l (2.03 mg/dl). In October
2008, he presented with diarrhoea due to Salmonella typhi
infection that responded to ciprofloxacin treatment. Within
the same month, he was hospitalized for Escherichia coli
septicaemia and treated with meropenem and metronida-
zole. In December 2008, the patient required hospitaliza-
tion in the intensive care unit for severe pneumonia. He was
severely hypoxic and required oxygen therapy with non-
invasive mechanical ventilation for respiratory support. The
chest x-ray showed bilateral parenchymal infiltration. Lab-
oratory results were as follows: white blood cells 1.5 ×
109/l (1.5 × 103μl), platelets 104 × 109/l (104 × 103 μl),
haemoglobin 90 g/l (9.5 g/dl), C-reactive protein 348 mg/l
(normal range <5 mg/l), BUN 35.7 mmol/l (100 mg/dl),
creatinine 556.9 μmol/l (6.3 mg/dl), total protein 65 g/l
(6.5 g/dl) and albumin 36 g/l (3.6 g/dl). MMF was
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Fig. 1. Post-transplant course of the patient.

stopped because of pancytopaenia. The galactomannan
antigen assay in serum was positive. He was treated with
cefepime, liposomal amphotericin B and trimethoprim–
sulfamethoxazole for possible Pneumocystis carinii in-
fection with adjusted doses for 14 days. Blood and
deep tracheal aspirate sample cultures were negative.
During this time, he developed cytomegalovirus viraemia
(positive 40 cells per 2 × 105 leucocytes) that was treated
with intravenous ganciclovir. Because of recurrent op-
portunistic infections, hypogammaglobulinaemia was sus-
pected and confirmed. Gammaglobulin assays revealed
severe hypogammaglobulinaemia: IgA 300 mg/l (normal
range 700–4100 mg/l), IgM <186 mg/l (normal range 400–
2200 mg/l) and IgG <1.45 g/l (normal range 7–16 g/l).
Intravenous immunoglobulin (IVIG) was administered at a
dose of 400 mg/kg for five consecutive days. Fourteen days
after hospitalization, pneumonia resolved and the patient
improved clinically. CMV antigenaemia and galactoman-
nan levels were negative. MMF was re-initiated at a dose of
1000 mg/day in addition to tacrolimus (2 mg/day) and pred-
nisolone (10 mg/day) after the leucocyte count increased.
His creatinine level decreased to 182.1 μmol/l (2.06 mg/dl)
and was stable thereafter. During the 3-month follow-up,
even though B-cell depletion persisted, no other severe in-
fectious complication was noted in our patient (Figure 1).

Discussion

Secondary hypogammaglobulinaemia has been reported
in solid organ transplant patients particularly during the
6-month post-transplant period [3]. The cause of hypogam-
maglobulinaemia is unclear in renal transplant recipients.
Reductions in the number of total B cell and CD4+ T cells as
well as B-cell dysfunction are thought to be responsible for
the pathogenesis. The nature and intensity of the immuno-
suppressive therapy affect T-cell function, which in turn
may alter B-cell function indirectly. High doses of steroids
are lympholytic and may affect leucocyte activation. MMF
may also affect B-cell function directly. Immunoglobulin
production may be altered as a result of these directly or
indirectly affected B-cell functions [4].

Rituximab, which is used for acute AMR, inhibits
B-cell proliferation while inducing cellular apoptosis. This

in turn may aggravate the development of hypogamma-
globulinaemia in a similar manner. Hypogammaglobuli-
naemia and persistent B-cell depletion have also been
described in patients receiving rituximab for rheumatoid
arthritis, systemic lupus erythematosus and haematological
disorders [5–7]. Therefore, it may be logical to measure
the CD19+ and CD20+ B-cell counts in peripheral blood
along with gammaglobulin assays in patients treated with
rituximab.

Hypogammaglobulinaemia is associated with severe op-
portunistic infections in solid organ recipients. Indeed,
recently Broeders et al. showed that combined hypogam-
maglobulinaemia was associated with more frequent infec-
tions, in particular respiratory, in renal transplant patients
[3]. Since the use of rituximab in renal transplant recipi-
ents, a trend towards an increased rate of infectious com-
plications has been reported [8]. However, data on this con-
sequence of rituximab therapy are scant, and most of the
previously published reports describing the use of ritux-
imab did not address infectious complications specifically.
According to Grim et al., the infectious complication rates
were 48% versus 11% among rituximab recipients and non-
rituximab recipients, respectively. However, all of these pa-
tients were ABO-incompatible or positive crossmatch renal
transplant recipients who were also treated with plasma-
pheresis and antithymocyte globulin [8]. In three recently
published articles, we noticed that patients treated with rit-
uximab for acute AMR had various infection rates: 87%
[9] and 43% [10,11]. According to these papers, infec-
tious complications can be observed for up to 2 years in
renal transplant recipients treated with rituximab. However,
there were no control groups. We also noticed that there
are no discernable trends among these studies. Although a
significant reduction in infection rates after administration
of IVIG among hypogammaglobulinaemic heart transplant
recipients was observed [12], to our knowledge, there is no
prospective trial addressing the impact of IVIG replacement
on infectious outcomes in hypogammaglobulinaemic renal
transplant recipients, in particular treated with rituximab.

There are a number of vulnerable points that must be ad-
dressed before generalizing our results to renal transplant
recipients treated with rituximab. First, immunoglobulin
levels were not measured before and after the use of ritux-
imab in our patient, and this is the most important limitation
of our argument. However, since our patient did not have
any recurrent infections prior to rituximab therapy, it may
be safe to assume that he also did not have hypogamma-
globulinaemia. Secondly, a traditional dose of rituximab
regimen (3–5 weekly 375 mg/m2 doses) was given to our
patient and it is still questioned whether the lowest effec-
tive dose of rituximab causes a decreased rate of infectious
complications and hypogammaglobulinaemia. According
to Mulley et al., a low incidence of infectious events was
observed in their cohort treated with a single low-fixed dose
of rituximab (375 mg/m2) compared to the traditional dose
described by Faguer et al., 43% versus 87%, respectively
[9,11].

In conclusion, renal transplant recipients treated with
rituximab should be followed up closely for infections.
Also, the monitoring of immunoglobulin levels and IVIG
replacement as needed in high-risk patients receiving
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intensive immunosuppressive therapy for rejection may
help to prevent infectious complications.
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