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ABSTRACT

Thrombocytopenia is frequently observed
in hemodialysis patients, and its correct
investigation and control remain a
challenge. It is estimated that during the
hemodialysis session there is a drop of up
to 15% in the platelet count, with recovery
after the end of treatment. This reduction
in platelets is due to platelet adhesion
and complement activation, regardless
of the membrane material. Several
studies with platelet surface markers
demonstrate increased platelet activation
and aggregation secondary to exposure
to cardiopulmonary bypass. This case
report describes a patient on hemodialysis
who developed severe thrombocytopenia
during  hospitalization.  Investigation
and exclusion of the most common
causes were carried out: heparin-related
thrombocytopenia, adverse drug reaction,
hypersplenism,  and  hematological
diseases. Afterwards, the possibility of
hemodialysis-related thrombocytopenia
was raised, since the fall was accentuated
during the sessions with partial recovery
after the dialyzer change. Attention to
the sterilization method and dialyzer
reuse must be considered for correction.
In the current case, reusing the dialyzer
minimized the drop in platelet counts
associated with hemodialysis.

Keywords: Blood Platelets; Blood Plate-
lets Disorders; Dialysis; Platelet Activa-
tion; Extracorporeal Circulation.

Resumo

Plaquetopenia é frequentemente observada
em pacientes em hemodidlise, e sua correta
investigacio e controle permanecem um
desafio. Estima-se que, durante a sessdo de
hemodiilise, ocorra queda de até 15% da
contagem de plaquetas, com recuperagio
ap6s o término do tratamento. Essa queda
de plaquetas é decorrente de adesio
plaquetdria e ativagdo do complemento,
independentemente  do  material  da
membrana. Virios estudos com marcadores
de superficie plaquetiria demonstram
aumento da ativa¢do e agregacio plaquetaria
secunddrios a exposicio a circulacdo
extracorporea. Este relato de caso mostra
um paciente dialitico que evoluiu com
plaquetopenia severa durante internacio.
Realizada investigacio e exclusio de
causas mais comuns: plaquetopenia
relacionada a heparina, reacio adversa a
medicamentos, hiperesplenismo e doencas
hematolégicas, foi entdo aventada a
possibilidade de plaquetopenia relacionada
a hemodidlise apds observa¢io de que a
queda se acentuava durante as sessoes de
hemodiélise com recuperacdo parcial ap0s.
Mudanga do dialisador, aten¢gdo ao método
de esterilizagdo e realizacio do reuso devem
ser consideradas para corregdo. No presente
caso, a utilizacio do reuso minimizou a
plaquetopenia associada a hemodiilise.

Descritores: Plaquetas; Transtornos Pla-
quetarios; Didlise; Ativacao Plaquetdria;
Circulaciao Extracorporea.

INTRODUCTION

Renal replacement therapy has improved
in recent decades, particularly with the
use of synthetic and highly biocompatible
dialyzer membranes. During hemodialysis
treatment, patients are exposed to a variety

of components of the dialysis circuit and
thrombocytopenia is not uncommon’.
The platelets are fragments of
cytoplasm that are derived from the
megakaryocytes. After being released from
the bone marrow, they are sequestered in
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the spleen for 24 to 48 hours. The spleen contains
about 30% of the circulating platelets, whose lifespan
is approximately 7 days. Platelets are removed from
the bloodstream by macrophages®. Platelet number
under normal conditions range from 150,000 to
450,000/mm? in peripheral blood?.

Decreased platelet count occurs due to reduced
bone marrow production, increased platelet
destruction, and other causes such as drugs or
alcohol consumption. Usually, a myelogram helps
to classify the origin of the thrombocytopenia. The
increase in the number of megakaryocytes indicates
their destruction or consumption and the decrease
indicates lower production?3.

It is estimated that a hemodialysis session can
cause a decrease in platelet count by 15%, with
recovery after the end of the treatment!. This is due
to adhesion and complement activation, regardless of
membrane material®’.

This case report is of a patient who developed
dialysis-related thrombocytopenia with improvement
after the reuse of the dialyzer.

CASE REPORT

A 70-year-old man in stable condition on
hemodialysis for 5 months was admitted to the
hospital with a malfunctioning arteriovenous fistula.
He had a medical history of hypertension, diabetes,
unilateral nephrectomy due to nephrolithiasis,
cured prostate cancer 5 years earlier, and end-stage
renal disease secondary to diabetic kidney disease.
He denied current smoking or alcohol use. He had
3 hemodialysis sessions per week using a Fresenius
Hemoflow 80 Capilar, reused according to Brazilian
legislation. He was taking the following medications:
glargine insulin, hydralazine, valsartan, gabapentin,
simvastatin, pantoprazole, sevelamer, alprazolam,
ezetimibe, oxybutynin, erythropoietin, calcium citrate,

and cholecalciferol. At admission his platelet count
was 105,000/mm? (Reference value - RV: 150,000 -
450,000/mm?). Angiography and angioplasty of the
fistula were performed with no success and a long-
term hemodialysis catheter was implanted. After
subsequent hemodialysis sessions (Fresenius Helixone
Fx 800 dialyzer, single use) platelet counts drop to
14.000/mm3. The patient remained asymptomatic
during sessions with no bleeding. Thrombocytopenia
was confirmed by manual counting, excluding
the presence of clots and no signs of thrombotic
microangiopathy. The oscillatory pattern  of
thrombocytopenia was noteworthy, as shown in
Figure 1.

The calculated 4T score® suggested an intermediate
probability of heparin-induced thrombocytopenia
(HIT), and therefore heparin products were
discontinued, including the one used to seal the
catheter. Pantoprazole was replaced by ranitidine.
As there was no improvement, the hypothesis of
thrombocytopenia related to the capillary membrane
was raised, and the dialyzer was switched to a
Fresenius Helison Fx 60. Nevertheless, the patient
remained with low platelets, reaching 16.000/mm?>.
An hematological evaluation was requested, but
a medullar cause was ruled out after an extensive
investigation. Serum protein electrophoresis, serum
immunoelectrophoresis, light chain measurement,
and hepatitis and HIV serology were all normal.
Normocellular myelogram and bone marrow
biopsy were with no anomalous immunophenotype
population. Liver laboratory tests were normal
with no signs of liver disease or splenomegaly in
ultrasound. The patient presented with oscillatory
thrombocytopenia, with no improvement from
heparin suspension, normal platelets production,
absence of hypersplenism, and a marked drop in
platelets during the hemodialysis session (Figure 1).
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Figure 1. Evolution of platelet counts during hospitalization. Arrows indicate hemodialysis sessions. A: Heparin suspension; B: Switch to Fresenius

Helixone Fx60 filter; C: Switch to Fresenius Hemoflow filter.
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At the time, he presented normal coagulogram and
HDL, absence of leukopenia, elevated d-dimer, and
slightly increased fibrinogen (values: TP INR 1.0 -
12.9 sec - RV: 0.8-1.2; TTPA R 1.06 - 35.5 sec - RV:
<1.25; DHL 142 1U/L - RV 85-227 TU/L; fibrinogen
424 mg/dL - RV: 200-400 mg/dL; D-Dimer 1.12 pg/
mL - RV: < 0.5 pg/mL). No complement or anti-
heparin-PF4 antibodies dosage was performed.

To investigate the dialysis effect, we measured
platelet levels immediately before dialysis, after 60
minutes of the beginning, and 60 minutes after the
end of treatment. The patient exhibited a decrease in
platelet count above the expected 15%'. Pre-dialysis
platelet count was 43,000/pL, 1 hour after it was
19,000/mm?, and 1 hour after the end of the session,
12,000/mm? (Figure 2).

Since the patient’s bone marrow was normal
and he had platelet consumption concomitant with
the dialysis session (Figure 1), the dialyzer was
switched from Fresenius Helixone Fx 60 to Fresenius
Hemoflow, the same used in the outpatient clinic. The
same pattern of platelet consumption was observed.
Pre-dialysis platelet count was 57,000/mm?’, 60
minutes into dialysis it was 28,000/mm?, and 60
minutes after the end it was 10,000/mm? (Figure 2)

Since there was no sign of bleeding and platelet
increased to 90,000/mm?, the patient was discharged
to continue ambulatory evaluation. After 3 sessions
of hemodialysis in the satellite clinic using a dialyzer
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Fresenius Hemoflow without heparin, the patient
had a pre-dialysis platelet count of 81,000/ mm? and
a fall to 77.000/mm?® during the session, which was
within the expected 15%. One and two months after
discharge, the platelet dosage in the clinic routine
was 171,000/ mm? and 151,000/ mm?®. Hemodialysis
heparin was then restarted and after 3 months the
platelet count was 157,000/ mm?® when he was last
seen by a hematologist.

DiscussionN

Thrombocytopenia is often observed in patients on
renal replacement therapy and its investigation and
treatment remain a challenge. After excluding bone
marrow diseases, immune or non-immune conditions
thatincrease destruction, heparin related, adverse drug
reaction and hypersplenism, platelet consumption
associated with hemodialysis session is the main
hypothesis. In hemodialysis patients, platelet number
tends to be reduced, in the range of 175-180.000/mm?
compared with 250.000/mm? in healthy controls. The
study reports a decrease of 5-15% of platelets in the
first half-hour of dialysis with a recovery at the end of
the session, and no reports of adverse bleeding events.
The dialyzer material, its sterilization method, and its
reuse interfere with this platelet drop'.

The dialyzer can be rinsed after use for blood
removal, chemically cleaned, sterilized, and reused.
The reuse of the dialyzer is a safe and effective
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Figure 2. Platelet counts evolution during 2 hemodialysis sessions. HD, hemodialysis; min, minutes.
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practice, employed worldwide. In the 1990s, 80% of
hemodialysis patients in the United States reused the
dialyzer, but this practice has been decreasing over the
years. As for disadvantages, this technique presents
a potential for dialysis contamination by bacteria
and endotoxins during the reprocessing process,
patient and staff exposure to chemical substances,
and potential loss of b2-microglobulin clearance. As
advantages, it reduces exposure to industrial residual
chemicals used in the manufacture of new dialyzers
and increases dialyzer biocompatibility since there is
reduced activation of the immune system’.
Nowadays, cellulose dialyzers have been replaced
by dialyzers that generate less activation of the
complement system, being more biocompatible, such
as those based on cellulose acetate, polysulfone, and
polymethacrylate, as used in this case. Additionally,
platelet activation
pathways are being studied as mechanisms of

complement-independent

thrombocytopenia®®.

Changes in blood flow rate, turbulent blood flow,
increased hematocrit secondary to ultrafiltration,
and exposure of blood components to the dialyzer
material may contribute to hypercoagulability in
extracorporeal circuits. Activation via direct contact
is postulated as the main triggering factor. Activation
of the coagulation cascade and thrombin generation
contributes to platelet consumption, as thrombin
directly activates platelets and consumes platelets
in the formed clot. Associated with this, platelet
activation resulting from adhesion to the dialyzer
membrane may per se activate the coagulation
cascade and contribute to platelet consumption®. The
slightly elevated levels of the d-dimer presented by the
patient may suggest the activation of this pathway
and platelet consumption more likely than the
classical complement pathway, once the patient had
no other factor such as leukopenia and no cellulose-
based dialyzer was used. Unfortunately, in this case,
no complement was dosed.

Reports in the literature are consistent with the
findings observed in this case. There are at least”> %1014
reports of thrombocytopenia secondary to dialysiseven
with the use of biocompatible dialyzer membranes,
and considerations about triggering mechanisms
of platelet consumption beyond the complement
pathway are postulated'. Distinct strategies for its
treatment were adopted, ranging from change of the
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dialysis material, change of sterilization method, or
washing the system with saline prior to therapy!.
Unfortunately, we have no information on antibodies
dosage for proper exclusion of HIT, although the
platelet reduction suggested a hemodialysis session-
related cause and there was no improvement after
heparin suspension. This report shows, for the first
time, that the dialyzer reuse strategy could maintain a
safe and effective hemodialysis.

The sterilization method varies according to each
manufacturer, and each membrane has a direct effect
on biocompatibility. Sterilization can be made by
electron beam or gamma rays. In a cohort study of
1,706 patients in Canada, the use of electron beam-
sterilized dialyzer was associated with significant
thrombocytopenia following dialysis. Electron beam
sterilization can probably alter membrane properties,
making it less biocompatible and its effects are still
being studied*.

Several studies with platelet surface markers show
increased platelet activation and aggregation when
exposed to extracorporeal circuit materials, even
with the use of biocompatible membranes. The fall
in platelet number is expected and transient at the
beginning of the dialysis. Greater attention should be
given to patients who persist with low levels. Change
of dialyzer material, attention to the sterilization
method, and dialyzer reuse practice should be
considered to try to resolve the adverse event’. In the
case of our patient, changing the dialyzer was not
enough, and the reuse of the dialyzer was necessary.

CONFLICT OF INTEREST

The authors declare that they have no conflict of
interest related to the publication of this manuscript.

AUTHOR'S CONTRIBUTION

Substantial contributions to the design or development
of the study: IFD, MJCLNA, RME. Substantial
contributions in the collection, analysis and
interpretation of data: IFD, MJCLNA. Substantial
contributions in the writing of the article or in its
critical revision: IFD, MJCLNA, RME. Substantial
contributions in the approval of the final version:
IFD, JCMLNA, CHN, MAFB, OB, ZMLB, RME.



REFERENCES

1

.Daugirdas JT, Bernardo AA. Hemodialysis effect on plate-

let count and function and hemodialysis-associated throm-
bocytopenia. Kidney Int. 2012 Jul;82(2):147-57.

.Arnold DM, Lim W. A rational approach to the diagnosis

and management of thrombocytopenia in the hospitalized
patient. Semin Hematol. 2011 Oct;48(4):251-8.

.Buckley MF, James JW, Brown DE, Whyte GS, Dean MG,

Chesterman CN, et al. A novel approach to the assessment
of variations in the human platelet count. Thromb Hae-
most. 2000 Mar;83(3):480-4.

.Hoenich NA, Katopodis KP. Clinical characterization of a

new polymeric membrane for use in renal replacement the-
rapy. Biomaterials. 2002 Sep;23(18):3853-8.

.Post JB. Thrombocytopenia associated with use of a bio-

compatible hemodialysis membrane: a case report. Am J
Kidney Dis. 2010 Jun;55(6):e25-8.

.Gameiro ], Jorge S, Lopes JA. Haemodialysis-related-he-

parin-induced thrombocytopenia: case series and literature
review. Nefrologia. 2018 Sep/Oct;38(5):551-7.

.Daugirdas JT, Blake PG, Ing TS. Handbook of dialysis. Sth

ed. Waltham: Wolters Kluwer Health; 20135.

.Batalini F, Aleixo GF, Maoz A, Sarosiek S. Haemodialysis-

-associated thrombocytopenia: interactions among the im-
mune system, membranes and sterilisation methods. BM]
Case Rep. 2019 Sep;12(9):e229594.

Dialysis-related thrombocytopenia

9.Guo Q, Lou Y, Liu L, Luo P. How can i manage thrombo-

cytopenia in hemodialysis patient? A review. Ther Apher
Dial. 2020 Aug;24(4):352-60.

10.Vicks SL, Gross ML, Schmitt GW. Massive hemorrhage
due to hemodialysis-associated thrombocytopenia. Am J
Nephrol. 1983 Jan/Feb;3(1):30-3.

11.Yang RC, Lindsay RM. Dialyzer reactions in a patient swi-
tching from peritoneal dialysis to hemodialysis. Hemodial
Int. 2005 Apr;9(2):120-6.

12.Olafiranye F, Kyaw W, Olafiranye O. Resolution of dialyzer
membrane-associated thrombocytopenia with use of cellu-
lose triacetate membrane: a case report. Case Rep Med.
2011;2011:134295.

13.Posadas MA, Hahn D, Schleuter W, Paparello JJ. Throm-
bocytopenia associated with dialysis treatments. Hemodial
Int. 2011 Jul;15(3):416-23.

14.Kiaii M, Djurdjev O, Farah M, Levin A, Jung B, Ma-
cRae J. Use of electron-beam sterilized hemodialysis
membranes and risk of thrombocytopenia. JAMA. 2011
Oct;306(15):1679-87.

15.Frank RD, Weber J, Dresbach H, Thelen H, Weiss C, Floege
J. Role of contact system activation in hemodialyzer-indu-
ced thrombogenicity. Kidney Int. 2001 Nov;60(5):1972-81.

Braz. J. Nephrol. (]. Bras. Nefrol.) 2022;44(1):116-120

120



