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Abstract

It is utterly important to ensure the safety of stem cell donors and limit the incidence of long-
term adverse events. Additionally, the willingness to donate the potentially life-saving stem cells,
depends among other reasons, on the donor’s trust in the safety of the procedure as our case
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highlights. Here we present the case of a 35-year-old patient who developed macrohematuria and

proteinuria following peripheral blood stem cell (PBSC) donation. 4 years later he was diagnosed

W) Check for updates

with IgA-nephropathy (IgAN) and the disorder was causally attributed to the PBSC donation. He

discouraged his family and friends from registering as donors because of this. In the current case
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report, we review the literature on the relationship between IgAN and PBSC donation and suggest
under which conditions stem cell donation can still be performed even with a prior diagnosis of

IGAN.

Case presentation

A 35-year-old patient with microhematuria, proteinuria
and arterial hypertension was referred to a nephrologist in
an ambulatory care setting. These were accidental findings
in an otherwise symptom-free patient during a check-up at
the patient’s general practitioner. When presenting to the
nephrologist, the patient reported no specific symptoms,
especially no foamy urine, dysuria, or infection during the
past weeks. More in-depth history taking brought up that
his mother complains of hematuria since childhood and
experienced a nephritis of unknown etiology at the age of 30.
His grandfather had Diabetes mellitus and unclear kidney
disease which might have been related to his Diabetes. His
greatuncle also had an unclear kidney disease requiring
dialysis and later on a kidney transplant. The patient himself
reported a first episode of microhematuria 20 years ago
during a routine check-up for military service that was not
followed up in the absence of other symptoms. Following a
peripheral blood stem cell donation (PBSC) 4 years ago he
experienced an episode of macrohematuria and reported
repeated episodes of dark urine throughout the last years.
His daily urine excretion now matched his daily intake of
liquids.

https://doi.org/10.29328/journal.jcn.1001094

The physical examination (heart, lungs and abdomen
without pathological findings, no edema, no infect signs) of
the 1.90 m tall patient, with a body weight of 107 kg, was
unremarkable except for an elevated blood pressure of
156/102 mmHg.

Urine examination revealed 100 mg/dl proteins with
albuminuria and 200 erythrocytes per pl. No dysmorphic
erythrocytes or leukocytes were observed, and the rest was
unremarkable with a pH of 6.0. Blood examination was
unremarkable with normal electrolytes and balanced acid-
bases status. Serologic testing for ANA, p- and c-ANCA and
anti-GBM was negative. The complement factors C3-, C4-,
serum IgA-level and serum-protein electrophoresis were
normal.

The patient was prescribed Candesartan 4 mg bid and
referred to our hospital to perform a renal biopsy as he was
assumed to have signs of an IgA-nephropathy (IgAN).

At admission to the hospital, the patient was in good
general condition, he had no complaints and reported no
history of underlying chronic disease. Vital signs at admission
were normal (heart rate 61/min, body temperature 36.5 °C,
oxygen saturation 99% in ambient air, respiratory frequency
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16/min) except for an increased blood pressure of 149/84
mmHg. There was no edema or signs of infection.

The ECG was normal. The kidney function parameters
were normal: serum-creatinine 1.02 mg/dl with an eGFR
(CKD-EPI formula) of 95 ml/min/1.73m? as were the
serum-electrolytes. His urine showed 200 erythrocytes per
microliter, 100 mg/dl proteins, and a pH of 6.0. There were
no leucocytes, no nitrite, no glucose and no ketone bodies
detectable.

A spot-urine quantification of the proteinuria revealed
total proteinuria of 755 mg/l and a urinary protein to
creatinine ratio of 515 mg/g (normal range: < 100 mg/g).

The kidney biopsy (Figures 1-3) showed an early IgAN
with an Oxford classification of MO E0 SO TO [1]. We continued
the therapy with Candesartan 4 mg bid. The patient regularly
visits his nephrologist (SBZ) for clinical monitoring and
control of proteinuria and kidney function. Until now (mid-
2022), the proteinuria and kidney function has been stable
and the blood pressure is within the normal range.

Figure 1: Light microscopy with H.E. staining demonstrates a glomerulus with

mesangial matrix- and cell proliferation.

Figure 2: Immunohistochemistry showing glomerular IgA-deposits (I.)
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Figure 3: Immunohistochemistry showing glomerular C3d deposits (r.).

Discussion

During the history taking before admission, the patient
stated that he first observed macroscopic hematuria a few
days after he donated hematopoietic stem cells (peripheral
blood stem cells = PBSC) four years ago and therefore
assumed that his current renal condition was related to the
PBSC. As a consequence, he advised his friends and family to
avoid stem cell donations in general.

Is this justified?

Although the risks for the donors are generally
considered to be very low [2,3], the theoretical possibility of
exacerbation or manifestation of an underlying autoimmune
or autoinflammatory disorder seemed plausible given the
immune modulating effects of granulocyte colony-stimulating
factor, used to mobilize bone marrow hematopoietic
progenitor cells to prepare the leukapheresis. We, therefore,
searched the medical literature concerning adverse events
related to the administration of G-CSF. G-CSF is a naturally-
occurring cytokine that interacts with many different
cell types involved in immune responses and beyond [4].
Infections can trigger a 10-30fold increase in serum levels
[5] while receiving a single 300 pg subcutaneous injection,
the order of magnitude commonly used in the preparation
for leukapheresis (~10 pug/kg body weight), leads to a 500-
1000fold increase, which returns to normal levels after 48h
[6]. Exogenous G-CSF has both pro- and anti-inflammatory
effects via the main cytokine pathways (for a review see
[7]). The most common symptoms experienced by patients
and healthy donors treated with G-CSF are bone pain (52% -
84%), followed by fatigue, fever, mild headaches, myalgia and
arthralgia [8-11]. Transient spleen enlargement is observed
in almost all patients [12,13] with rare cases of atraumatic
splenic rupture. Most severe adverse events (except for
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allergic reactions) like flares of underlying autoimmune
conditions, haematological malignancies and vascular
complications are only reported in anecdotal reports or
small case series and the causal involvement of G-CSF is not
definitively established [8,14].

We further looked specifically for earlier reported
cases of an exacerbation or manifestation of IgAN or other
renal diseases following the administration of G-CSF. Our
literature research yielded two cases of biopsy-proven
newly diagnosed IgAN, two possible cases of IgAN in
which it was obtained from a biopsy because of clinical
remission as well as one exacerbation of a prior known,
biopsy-proven IgAN [15-18]. Furthermore, one case of a
progression from micro- to macrohematuria was observed
in a register of 7850 PBSC donors. The macrohematuria
resolved spontaneously after 6 weeks and returned to the
prior benign microscopic haematuria, therefore no biopsy
was performed [3]. We furthermore identified a case of
focal segmental glomerulonephritis in a previously healthy
donor [10] and a case of relapsing membranoproliferative
glomerulonephritis following G-CSF co-administration in the
course of chemotherapy for breast cancer [5]. Both patients
showed no histopathological features of IgAN. The patterns
were more suggestive of a vasculitis etiology. An older study
addressing long-term risks of regular G-CSF administration in
severe congenital neutropenia (SCN) patients reported a few
patients with episodically recurring episodes of hematuria in
the absence of underlying renal disease [19].

As underlying mechanisms by which G-CFS application
might induce or aggravate kidney disease, especially IgA-
nephropathy, the literature there are discussed the two
following scenarios: First, G-CSF recruits neutrophils to
immune complex deposits leading to an exacerbation of
underlying or subclinical immune complex disease [11].
Second, G-CSF might injure the endothelium thereby leading
to hematuria and/or proteinuria in susceptible individuals
[4,20].

Summary

Taken together, given the current scientific evidence,
neither the effect of G-CSF on hematuria and IgAN nor a
putative mechanism of action is well understood.

Considering the general risk-benefit profile of bone
marrow- vs. PBSC for stem cell acquisition, PBSC must still
be considered advantageous in most cases (see e.g. [3,21]),
especially given the fact that the reported adverse effects of
G-CSF are only relatively mild and of transient nature.

According to our patient’s history, it must be assumed that
his kidney disease was pre-existent and G-CSF administration
for PBSC, although triggering a microhematuria episode, did
not aggravate it. This is shown by the kidney biopsy results
with a very low MEST-score, the presence of only mild to
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moderate proteinuria (< 1 g/g Creatinine) and his normal
GFR 4 years after PBSC. However, a longer follow-up period
and further case series or studies are needed to ensure that
the prognosis of patients with IgAN or with a positive family
history for IgAN or other immunological renal disorders is
not negatively affected by the treatment with G-CSF.

This has several implications for future PBSC donors: the
screening should include history taking for past episodes
of hematuria and family history, an urine screening for
hematuria and/or proteinuria and an evaluation of the
kidney function (serum Creatinine/eGFR) to identify
individuals with pre-existing but not yet diagnosed kidney
disorders and at-risk individuals. If those tests show
conspicuous results, a nephrologist should be consulted.
Furthermore, positive screening results should prompt the
informing of the potential donor that a possible underlying
renal disease might be aggravated by the administration
of G-CSF (although it is highly unlikely that renal disease is
actually caused by it). Further research exploring the effects
of G-CSF on healthy individuals as well as on patients with
underlying immunological and/or autoimmune disorders
(renal and non-renal) will be needed to better explain this
rare but significant observation. Based on a 2015 consensus
statement [22], potential donors with impaired kidney
function should be advised to prefer bone marrow to PBSC
donation, given the momentary uncertainty of potential risk
for the individual donor.

Given the overall benign course of reported cases in
literatureaswellasourown case,underlying[gA-nephropathy
must not generally be considered a contraindication for PBSC
donation. We strongly recommend, however, the involvement
of anephrologist and close monitoring of the potential donor,
including follow-up after the end of PBSC donation.
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