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Abstract Following on from the recently published arti-
cles reported side effects occurring due to donation of stem
cells, we describe a case of a donor with transient, biopsy-
proved acute focal segmental proliferative glomerulone-
phritis (GN) due to peripheral blood stem cells (PBSC)
mobilization with granulocyte colony-stimulating factor
(G-CSF). A 44-year-old woman with no relevant past
medical history suffering from obesity and hypertension
well controlled with metoprolol without hypertensive
retinopathy was admitted to our hospital as a donor of
PBSC. She received G-CSF subcutaneously—filgrastim
(Amgen)—at a dose of 5 pg/kg twice a day for 6 days. The
macroscopic hematuria and proteinuria occurred on 5th day
of G-CSF administration. Due to mobilization and collec-
tion of stem cells, proteinuria was becoming more intense
and reached the nephrotic range. The immunological,
infectious, urological and gynecological causes of such
complication were excluded. The final histological recog-
nition was early stage of focal segmental proliferative
GN. To our knowledge this a first report of GN in a donor
due to mobilization of PBSC confirmed with renal biopsy.
These findings suggest that filgrastim may induce transient
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urinary excretion of protein and hematuria in PBSC donors
as the symptoms of acute GN without adversely affecting
renal function.

Keywords Stem cells donor - G-CSF -
Glomerulonephritis

1 Introduction

The use of peripheral blood stem cells (PBSC) following
granulocyte colony-stimulating factor (G-CSF) adminis-
tration for allografting has increased in the last decade in
both the related and unrelated settings. Both procedures—
bone marrow (BM) and PBSC collections—are inconve-
nient for donor but generally safe. Adverse events are
frequent but most of them are transient, self-limited and
without late consequences [1].

The most common short-term complications experi-
enced by PBSC donors following G-CSF administration
are bone pain at various sites, fatigue, headache, throm-
bocytopenia. Serious or even life-threatening events such
as atraumatic splenic rupture, acute lung injury, transient
respiratory disturbances, cardiovascular complications,
bleeding, triggering of inflammatory or autoimmunological
diseases and haematological malignancies are sporadic
[2-4].

Serious adverse events were more often observed in BM
donation as compared with PBSC donation based on report
from the NMDP (1.34% in BM donors vs. 0.6% in PBSC
donors) [3] but a larger study by the EBMT group proven
the opposite results—fatalities and serious events were
more frequent due to PBSC donation (0.07% in BM vs.
0.17% in PBSC donors) but generally were less frequent
than in the NMDP study [4].
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Following on from these articles that reported side
effects due to donation of stem cells we describe a case of a
donor with transient, biopsy-proved acute focal segmental
proliferative glomerulonephritis (GN) due to PBSC mobi-
lization with G-CSF.

2 Case report

In December 2008, a 44-year-old woman with no relevant
past medical history suffering from obesity (weight 130 kg,
BMI 42.1 kg/m?) and hypertension well controlled with
metoprolol without hypertensive retinopathy was admitted
to our hospital as a donor of PBSC for transplantation in
her fully HLA matched brother diagnosed with high-risk
acute lymphoblastic leukemia.

Before mobilization and collection of stem cells we
performed standard blood and urine tests and found the
asymptomatic microscopic hematuria only in one of three
urine tests, which has been never observed before (the
urinary sediment contained 3-5 red blood cells/field; no
protein, dysmorphic red cells or any casts), mild hyper-
gammaglobulinemia with normal values of immunoglob-
ulins IgA, IgG and IgM among other normal results
(including tests detecting viruses: EBV, CMV, HBV, HCV,
HIV). The glomerular filtration rate (GFR) was 90 ml/min/
1.73 m% The ultrasonography of kidneys and urine tract
was normal. She had no history of any bacterial or viral
infection in the month prior to mobilization of stem cells.
She was thus fit to be a stem cells donor and received
G-CSF subcutaneously—filgrastim (Amgen)—at a dose of
5 pg/kg twice a day from 4th to 9th December 2008 (total
dose 1,260 pg/day), but complaining of bone pain, and was
given tramadol (100 mg twice a day orally).

On 8th December—on 5th day of G-CSF administra-
tion—painless macroscopic hematuria occurred (the uri-
nary sediment contained 60—70 red cells/field; dysmorphic
red cells, few white cells casts, 170 mg/dl of protein). She
was not menstruating at the time the gross hematuria was
noted.

Stem cells started to be collected on that day and three
apheresis (10 1 each) with acid citrate dextrose formula—A
(ACD-A) as an anticoagulant yielded 651.8 x 10° CD34
positive cells.

During the mobilization and collection proteinuria was
becoming more intense and reached the nephrotic range.
The 24-h testing for urine protein performed on the last day
of apheresis (10th December) revealed 7 g of protein with
normal total serum protein and albumin levels and electro-
phoretic studies of blood and urine. It is interesting that we
did not observe any impairment of renal function: azotemia,
electrolytes imbalance, oliguria/anuria/polyuria, edema
and other complications. GFR was 87 ml/min/1.73 m>.
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We did not observe serious lipid abnormalities—only mild
increased concentration of triglycerides (211 mg/dl).

Moreover, immunological [level of C3 and C4 compo-
nents of complement; antiglomerular basement membrane
(anti-GBM), anti-neutrophil cytoplasmic (ANCA) and
antinuclear (ANA) antibodies], infectious (HBV; HCV;
Mycobacterium tuberculosis with PCR method in urine;
anti-streptolysin O assay), urological (ultrasonography of
urine tract and urethrocystoscopy) and gynecological cau-
ses of such complication were excluded.

The highest count of white blood cells (WBC) due to
G-SCF administration was 67.7 x 10°/L (granulocytes
68%) on 9th December. The platelets dropped to the lowest
value of 45 x 10°/L on 12th December without thrombo-
cytopenic purpura and then increased to a normal value.
Her coagulation tests (activated partial thromboplastin
time, plasma prothrombin time, fibrinogen, D dimers) were
normal. The clinical course is presented in Fig. 1.

She qualified for kidney biopsy which was performed on
18th December 2008.

Light microscopic evaluation revealed the acute, active
inflammatory lesions in glomeruli. There was segmental
endocapillary increase in cellularity associated with the
presence of cellular segmental crescents in 40% (2 out of 5)
glomeruli. There was mildly diffuse, focal inflammatory
infiltrate in the interstitium, but neither fibrosis nor tubular
atrophy was seen. Immunomorphological examination
(immunofluorescence) revealed the moderately intense
finely granular deposits of IgG, and both light chains (4, k)
within the mesangial area. There was neither IgA, IgM, C3,
nor Clq in glomeruli (Figs. 2, 3, 4, 5).

Due to limited amount of tissue the ultrastructural
examination was not performed.

The final recognition was early stage of focal segmental
proliferative GN.

On the next weeks we were observing self-limited,

gradual disappearance of deviations in urine—first
Hematuria and
proteinuria
‘ PBSC Apheresis
G-CSF N >

The highest value of WBC
(67,7x10°/L)

Fig. 1 The donor’s clinical course
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Fig. 2 PAS staining (x400). Segmental increase in intracapillary
cellularity associated with the presence of segmental cellular crescent

£

Fig. 3 Acid fuchsin orange G stain (AFOG) staining (x400).
Segmental increase in intracapillary cellularity associated with the
presence of segmental cellular crescent. Protein droplets are situated
within the cytoplasm of podocytes

hematuria and then proteinuria. After 1 year her renal
function and urine tests are normal.

3 Discussion

To our knowledge this a first report of GN due to mobili-
zation of PBSC confirmed with renal biopsy in a donor.
Surprisingly, there were discrepant results in the incidences
of adverse events due to PBSC versus BM donation
between the NMDP and EBMT studies but generally they
were uncommon and majority of them were acute and
short-lived [3, 4]. Only one PBSC donor reported by the
NMDP had a history of microscopic hematuria that pro-
gressed to macroscopic hematuria by day 3 of filgrastim
administration. By 6 weeks post-donation the macroscopic

Fig. 4 Silver staining (x400). Segmental mesangiolysis associated
with an increase in intracapillary cellularity

Fig. 5 Immunofluorescence IgG within mesangial area

hematuria had resolved and returned to the baseline level of
microscopic hematuria [3].

There are only some reports of biopsy-proved GN which
occurred in patients with severe congenital neutropenia
treated with long-term filgrastim and required steroids and
other agents for control [5, 6].

In our case of a donor we diagnosed focal segmental
proliferative GN. In mild cases of this type of GN, clinical
presentation may be very scant. The systemic symptom-
atology is non-specific and may include malaise, sometimes
purpura, arthralgia, lymphadenopathy, hepatosplenomeg-
aly, hypergammaglobulinemia (IgA, IgM, and IgG), eleva-
tion of the erythrocyte sedimentation rate, cryoglobulinemia,
and hypertension as a manifestation of a disease. Renal
findings include hematuria and proteinuria, sometimes of
nephrotic range. Due to only focal and segmental distribution
of glomerular lesions, kidneys function is usually not
significantly compromised.
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Focal segmental proliferative GN is a light microscopic
recognition that is defined by the presence of endocapillary
hypercellularity in some of glomerular segments. This
focal segmental endocapillary proliferation and inflamma-
tion may be accompanied by some or all of the following
lesions: mesangial hypercellularity, mesangial matrix
increase, focal necrosis of glomerular tuft, and extracapil-
lary proliferation (crescents formation).

Focal segmental proliferative GN is not a disease rec-
ognition, it is one of the patterns of glomerular injury, that
is not specific for a single disease. Both immunomorpho-
logical evaluation and clinical data are necessary to for-
mulate the final diagnosis.

Immunomorphological presentation allows for the dif-
ferentiation between proliferative GN cases that are asso-
ciated with the presence of immunological complexes in
glomerular structures (typical examples include lupus
nephritis, IgA nephropathy, post infectious GN) and “pauci
immune” cases in which no immunological complexes
may be found (most commonly these “pauci immune”
cases are a manifestation of ANCA positive small-vessel
vasculitis).

The rapidity of onset of the proteinuria and gross
hematuria may suggest the presented donor had preexisting
renal disease. The microscopic hematuria and hypergam-
maglobulinemia noted at baseline support this. But patho-
logical findings in kidneys were acute—active without
chronic features. There was neither tubulo-interstitial
scarring nor pronounced vasculopathy that matched to
observed acute evolution of clinical symptoms. There was
nothing in the morphological presentation of the disease
that would speak for the superimposition of “new” lesions
on the preexisted nephropathy. The patient was obese, and
she had well controlled hypertension due to all observation,
without signs of hypertensive vasculopathy (there was
no retinopathy found). None of the glomerular lesions
encountered in a donor could be attributed to obesity or
hypertension. The typical lesions of obesity-related glo-
merulopathy include glomerular enlargement and scleroti-
zation. As for the hypertensive nephropathy in its benign
form it is defined by the presence of typical chronic vas-
culopathy, secondary glomerulosclerosis and tubulo-inter-
stitial scarring. Both obesity-related as well as benign
hypertension-related nephropathies are chronic ones that
are characterized by slow evolution of renal symptoms.

Hematuria and proteinuria were gradually self-limited in
our donor after withdraw of G-CSF.

So it seems that changes in the kidney were caused by
G-CSF (after exclusion of all other causes). A dose of
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G-CSF between 10 and 16 pg/kg split into two doses is
recommended for mobilization of PBSC. A higher dose
results in a higher acute toxicity [7]. Our donor was given a
high dose of G-CSF (10 pg/kg/day but greater than
1200 pg/day) because of obesity. G-CSF is known not only
to activate neutrophils but also to injure endothelial cells
and to modulate cytokine release what may result in vas-
culitis [8, 9]. All these effects are transient, self-limited and
related to drug dose and its administration.

In conclusion, these findings suggest that filgrastim may
induce transient urinary excretion of protein and hematuria
in PBSC donors as the symptoms of acute GN without
adversely affecting renal function. More detailed cases and
prolonged follow-up of the donors with such complication
are needed to rule out the late renal toxicity of G-CSF.
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