
Hama et al. Renal Replacement Therapy            (2023) 9:50  
https://doi.org/10.1186/s41100-023-00507-x

CASE REPORT Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Renal Replacement Therapy

Successful renal transplantation 
following hemodialysis as bridging therapy 
in a patient with Fechtner syndrome: a case 
report and literature review
Eriko Yoshida Hama1, Shintaro Yamaguchi1*  , Kiyotaka Uchiyama1, Daiki Kojima1, Tomoki Nagasaka1, 
Norifumi Yoshimoto1, Takaya Tajima1, Takeshi Kanda1, Kohkichi Morimoto2, Tadashi Yoshida2, Kenjiro Kosaki3, 
Hiroshi Itoh1 and Kaori Hayashi1 

Abstract 

Background Fechtner syndrome, also referred to as nonmuscle myosin heavy chain 9-related disease (MYH9-RD), 
is an autosomal-dominant genetic disorder. It is caused by abnormalities in the MYH9 gene, which encodes the non-
muscle conventional (class II) myosin heavy chain A (NMMHC-IIA). Its clinical manifestations include mild macro-
thrombocytopenia with leukocyte inclusions, hearing loss, cataracts, and renal failure.

Case presentation We present the case of a 34-year-old female patient with Fechtner syndrome in whom end-
stage renal disease (ESRD) developed. During childhood, she presented with the typical symptoms of MYH9-
RD, including thrombocytopenia, leukocyte inclusion bodies, onset of nephropathy, sensorineural hearing loss, 
and cataracts, wherein a clinical diagnosis of Fechtner syndrome was established. Her renal function deteriorated 
during adolescence. Furthermore, the patient underwent renal biopsy at the age of 18 years, which revealed focal 
segmental glomerulosclerosis. She was started on hemodialysis at the age of 33 years, followed by a living-donor 
renal transplantation after 5 months. She achieved a target platelet count of 50 ×  109/L for arteriovenous fistula crea-
tion and 100 ×  109/L for renal transplantation via platelet transfusions. Heparin use was avoided as an anticoagulant 
during hemodialysis. Since the patient expressed a desire for childbearing, genetic testing was performed, revealing 
an in-frame deletion of 21 nucleotides at 3195–3215 in exon 25 (A1065_A1072 del) of NMMHC-IIA, which has been 
reported to correlate with mild renal dysfunction. Our patient’s condition progressed into ESRD. Although genetic 
testing techniques have made great strides in recent years, our case clearly presents the difficulty in assuming 
an association between genetic abnormalities and clinical manifestations.

Conclusions Our case may provide further understanding of the management of ESRD in patients with MYH9-RD-
related thrombocytopenia based on the results of genetic testing.
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Background
Variants of the MYH9 gene on the long arm of chromo-
some 22, which encodes the heavy chain A of nonmuscle 
myosin of class II (NMMHC-IIA), causes a May–Hegg-
lin anomaly with giant thrombocytopenia, hearing loss, 
cataracts, and nephropathy due to structural abnormali-
ties of the actin cytoskeleton in podocytes, triggering 
focal segmental glomerulosclerosis (FSGS). Importantly, 
the May–Hegglin anomaly, Fechtner syndrome, Sebas-
tian syndrome, and Epstein syndrome constitute a single 
group with a continuous clinical spectrum, varying from 
mild macrothrombocytopenia with leukocyte inclusions 
(Döhle-like bodies) to a severe form complicated by hear-
ing loss, cataracts, and renal failure. Therefore, these four 
diseases have been grouped together and referred to as 
MYH9-related diseases (MYH9-RD) [1]. These are auto-
somal-dominant genetic disorder, with approximately 
20% of cases caused by de novo mutations [2].

Although genetic testing has advanced markedly in 
recent decades, the correlations between genotype and 
phenotype in patients with MYH9-RD, such as renal 
functional prognosis and bleeding tendency, remain 
unclear. In addition, there is no consensus regarding the 
choice of renal replacement therapy or perioperative tar-
get platelet levels in patients with MYH9-RD.

Herein, we report a case of Fechtner syndrome in 
which hemodialysis (HD) and renal transplantation were 
performed safely. We describe the selection of renal 
replacement therapy, management of thrombocytopenia 
during the perioperative period, and the association of 
mutations in MYH9 with prognosis of renal disease in a 
case of MYH9-RD.

Case presentation
A 34-year-old woman was diagnosed with Fechtner 
syndrome after presenting with thrombocytopenia, 
glaucoma, cataracts, and hearing loss at the age of 
2 years. No family history of thrombocytopenia or 
nephropathy was noted, and the patient’s condition was 
considered sporadic. The patient had bilateral mixed 
hearing loss, cataracts, and glaucoma. Urinary protein 
was detected since the age of three. In addition, renal 
failure progressed during adolescence. At the age of 18, 
a renal biopsy was performed, which revealed FSGS 
with mesangial proliferation, glomerular basement 
thickening, and splitting. Histological findings were in 
line with those of a previous report [3]. Therefore, the 
patient was diagnosed with Fechtner syndrome-asso-
ciated nephropathy. She continued renal-protective 
therapy with oral renin-angiotensin system inhibitors. 
At the age of 30, she visited our hospital. Her serum 
creatinine level and estimated glomerular filtration 

rate (eGFR) were 2.42 mg/dL and 21 mL/min/1.73   m2, 
respectively. Her urinary protein-to-creatinine ratio 
(UPCR) was 2.65  g/gCr. Her renal dysfunction pro-
gressed to a serum creatinine level of 5.73  mg/dL, 
eGFR of 8  mL/min/1.73   m2, and UPCR of 2.48  g/gCr 
over 2 years. She selected renal transplantation as a 
renal replacement therapy from her mother as a donor. 
She was admitted for pre-transplant testing at the age 
of 33. On admission, renal impairment with a serum 
creatinine level of 8.48  mg/dL and eGFR of 5  mL/
min/1.73   m2 was observed, and thrombocytopenia 
(39 ×  109/L platelets) with giant platelets and Döhle-like 
bodies was detected (Table 1). The UPCR was 2.0 g/gCr 
(Table  1). ABO-compatible living-donor renal trans-
plantation was scheduled with her mother as donor. 
However, due to the rapid progression of renal failure, 
dialysis therapy before kidney transplantation was nec-
essary. Based on the findings in previous reports, we 
considered that her thrombocytopenia might not limit 
the choice of renal replacement therapy. After a shared 
decision-making process for dialysis as bridging ther-
apy, the patient chose to undergo HD. Eight months 
before renal transplantation, an arteriovenous fistula 
(AVF) was created on the left forearm. The preopera-
tive platelet count was 30 ×  109/L–40 ×  109/L, and ten 
units of platelets were transfused to maintain a platelet 
count of 50 ×  109/L during the operation. Five months 
before renal transplantation, uremic symptoms, such as 
nausea and anorexia, appeared, for which HD was ini-
tiated. Heparin was switched to nafamostat mesylate 
as an anticoagulant during HD to minimize the risk of 
bleeding.

Finally, the patient underwent living-donor renal trans-
plantation. Since the patient was at a high risk of bleed-
ing, the platelet count was maintained above 100 ×  109/L 
from the perioperative period until day 10 after renal 
transplantation, with a total of 120 units of platelet trans-
fusion. She was discharged 22 days after renal transplan-
tation without any postoperative bleeding episodes. The 
patient received four immunosuppressive drugs: meth-
ylprednisolone, cyclosporine A, mycophenolate mofetil 
(MMF), and everolimus. Her renal function has remained 
stable, with a serum creatinine level of approximately 
1.4 mg/dL, and urinary protein has not been detected for 
1.5 years following transplantation.

Considering that the patient wanted to have a baby and 
preimplantation genetic diagnosis of MYH9-RD is not 
available in Japan, we provided genetic counseling, not-
ing that patients with MYH9-RD have a 50% chance of 
passing the variant to their offspring. She further under-
went genetic testing, which revealed an MYH9 gene 25 
exon c.3195_c.3215 deletion mutation (delCGA GCT 
CCA GGC CCA GAT CGC, p. A1065_A1072 del).
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Discussion and conclusions
MYH9-RD, including Fechtner syndrome, is an autoso-
mal-dominant disorder associated with macrothrombo-
cytopenia and leukocyte inclusion bodies at birth, with 
a risk of developing nephropathy, deafness, and cataracts 
during infancy or adulthood.

Nephropathy is present in approximately 30% of 
patients with MYH9-RD, proteinuria usually develops 
before the age of 30, and 70% of affected patients develop 
renal failure within a few years [3]. The renal replace-
ment therapies selected by patients with MYH9-RD are 
summarized in Table 2, which also focuses on the asso-
ciation between bleeding episodes and management of 
thrombocytopenia due to genetic mutations. In the case 
of MYH9-RD, HD, peritoneal dialysis (PD) and renal 
transplantation have been reported [4–21]. Since the 
patient hoped to conceive after renal transplantation in 
this case, we explained the rare complication of PD cath-
eter obstruction due to fallopian tube wrapping [20]. The 
patient requested HD as bridging therapy. A few reports 
have discussed the type of anticoagulant used during HD, 
with two cases avoiding heparin [8, 13] and one requiring 
biweekly platelet transfusion due to an incident of bleed-
ing during HD [6]. Therefore, we selected nafamostat 
mesylate as it is less likely to cause bleeding [22].

Approximately 28% of patients with MYH9-RD 
exhibit spontaneous mucosal bleeding, including 
hypermenorrhea and nose/oral bleeding [23]. There-
fore, maintaining optimal platelet targets is essential, 
particularly during the perioperative period. In gen-
eral, for major elective non-neuraxial surgery, platelet 

transfusion targeting a level of 50 ×  109/L is recom-
mended [24]. For major surgical interventions, platelet 
counts of > 100 ×  109/L are recommended [25]. In the 
largest review of MYH9-RD, severe bleeding complica-
tions requiring blood transfusion occurred in 16 of 183 
patients (9%). The mean platelet count was 38 ×  109/L 
[23]. A cohort study of patients with MYH9-RD in 
France also reported a higher incidence of bleeding 
with platelet counts < 50 ×  109/L [26]. These reports 
indicated that maintaining a minimum of 50 ×  109/L, 
particularly during the perioperative period, is impor-
tant. Consistently, patients with platelet levels of at least 
50 ×  109/L underwent successful AVF creation without 
platelet transfusion [4]. According to previous reports 
regarding renal transplantation in patients with MYH9-
RD, platelet counts of 50–115 ×  109/L were maintained 
by transfusions [4, 7, 10, 14, 16, 19]. Importantly, a case 
report pointed out that achieving 50 ×  109/L by trans-
fusion for renal transplantation would not be sufficient 
to prevent bleeding complications such as intracranial 
hemorrhage and postoperative intra-abdominal hema-
toma [19]. These case reports led us to conclude that 
targeting a platelet count of 50 ×  109/L for AVF forma-
tion and 100 ×  109/L for renal transplantation might 
be reasonable. Ten units of platelets were transfused 
almost daily for 10  days postoperatively. In total, 120 
units of platelets were transfused. We paid careful 
attention to frequent platelet transfusions that may 
produce anti-platelet and donor-specific antibodies. 
This complication could have led to platelet transfusion 
refractoriness and antibody-related rejection in renal 

Table 1 Clinical laboratory data of the patient on admission

WBC white blood cell, RBC red blood cell, SUN serum urea nitrogen, PT-INR prothrombin time/international normalized ratio, APTT activated partial thromboplastin 
time

Blood analysis

WBC,/μL 4800 Serum creatinine, mg/dL 8.48

Döhle-like bodies Positive Serum uric acid, mg/dL 11

RBC,/μL 271 ×  104 Serum sodium, mEq/L 141.6

Hemoglobin, g/dL 8.2 Serum potassium, mEqL 5.1

Platelet,/L 39 ×  109 Serum chloride, mEq/L 111

giant platelet Positive C-reactive protein, mg/dL 0.03

bleeding time 5 min 30 s PT-INR 0.91

Serum total protein, g/dL 6.4 APTT, sec 21.2

Serum albumin, g/dL 3.7 D-dimer, μg/mL  < 0.5

SUN, mg/dL 61.8

Urine analysis

Specific gravity 1.008 WBCs per PHF Negative

Blood Negative Granular casts Positive

Protein, g/gCr 2 Fatty casts Positive

RBCs per PHF 5–9
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transplantation [27, 28]. Fortunately, no anti-platelet 
antibodies or donor-specific antibodies were detected 
in this case.

Our patient was clinically diagnosed with Fechtner 
syndrome, with genetic testing revealing a heterozygous 
in-frame variant of 3195–3215 (p. A1065_A1072 del). To 
identify the association between MYH9 mutations and 
nephropathy, Pecci et  al. evaluated gene-system-pheno-
type correlations in 255 cases from 121 families. They 
revealed that mutations in the head (motor) domain, 
essential for cell motility and maintenance of cell shape, 
were associated with a higher incidence of nephropathy 
compared with tail domain mutations [23]. Furthermore, 
the clinical phenotype varied according to mutation 
site. For instance, the Arg702 substitution in the head 

domain was associated with severe thrombocytopenia 
and nephropathy [23, 29]. Since the patient’s condition 
progressed to ESRD, a mutation in the head domain was 
expected. However, the result revealed a heterozygous in-
frame mutation in the coiled-coil or tail domain, not the 
head domain. Patients with the same mutations as in our 
patient are summarized in Table 3 [1, 15, 23, 30–33]. Of 
note, although severe renal manifestation was reported 
in a 26-year-old Chinese man in whom ESRD developed 
[15], mild renal manifestations were mainly reported. 
Thus, this mutation has been recognized to cause mild 
nephropathy. However, our patient’s condition pro-
gressed into ESRD at a young age. We cannot exclude 
the possibility that a heterozygous in-frame mutation 
(p. A1065_A1072 del) at 3195–3215 on exon 25 causes 

Table 2 Selection of Renal Replacement Therapy, Platelet Counts, Perioperative management and bleeding complications in Patients 
with MYH9-RD

HD hemodialysis, PD peritoneal dialysis, Ref references, M male, F female, NS not stated, Plt platelet, RTx renal transplantation, AVF arteriovenous fistula, TPO-RA 
Thrombopoietin receptor agonist, MD motor domain, TD Tail domain

Age, sex Platelets (×  109/L) Dialysis Perioperative care Bleeding episodes, Comments Ref

33, M 4 PD → HD → RTx Plt transfusion with a target of 100 ×  109 
for 7 days during RTx

Anti-platelet antibody positive [4]

8, M 5 HD → RTx Plt transfusion with a target of 100 ×  109 
for 7 days during RTx

Bleeding of the oral cavity [4]

22, M 5 PD → RTx Transfusion of 30 units of platelet for RTx NS [16]

30, M 7 HD NS Recurrent bleeding incidents from venous 
access during HD. Plt transfusion every other 
week. TPO-RA used

[6]

45, F 8 HD NS Nose bleeds [7]

66, F 8 dialysis NS Nose bleeds, bruise [5]

23, M  < 10 RTx Plt transfusion with a target of 100 ×  109 NS [21]

25, M 10 HD NS Nose bleeds, mucosal bleedings. No heparin 
used during HD

[8]

24, M 18–46 dialysis NS Two severe nose bleeds [9]

11, M 25 RTx Plt transfusion with a target of 100 ×  109 
for 7 days during RTx

Hematoma after renal biopsy [4]

22, M 28–31 HD → RTx Thromboelastometry used with-
out transfusion

NS [10]

11, M 36 RTx Plt transfusion with a target of 100 ×  109 
for 7 days during RTx

NS [4]

70, F 45 HD NS Use of heparin during HD [11]

13, M 45 HD NS Plt transfusion reaction present [12]

34, M 46 HD Plt transfusion for AVF creation Nose bleeds. No heparin used during HD [13]

16, M 70 PD → HD → RTx Plts 115 ×  109 after transfusion for RTx NS [14]

10, M NS HD NS Nose bleeds [17]

27, M NS PD NS NS [18]

20, M NS HD → RTx Plt transfusion to maintain a minimum 
of 50 ×  109

Postoperative intra-abdominal hematoma, 
duodenal ulcer

[19]

7, F NS HD → PD Plt transfusion before renal biopsy NS [12]

17, F NS RTx Plt transfusion to maintain a minimum 
of 50 ×  109

Postoperative intracapsular hemorrhage, post-
operative intra-abdominal hematoma

[21]

35, M NS HD → PD → HD NS Nose bleeds, prolonged bleeding after the PD 
catheter insertion, multiple bleeding 
into the PD dialysate

[20]
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severe nephropathy in combination with environmen-
tal factors or other genetic problems. Further research 
and an accumulation of cases are required to verify this 
possibility.

Our patient plans to use blastocyst freezing to have 
a baby in the future. Previous reports have shown a 
high risk of graft loss associated with pregnancy within 
1–2 years after renal transplantation [34]. Following the 
KDIGO guidelines [35], the patient plans to resume this 
infertility treatment after waiting 1 year after transplan-
tation, with the conditions that urinary protein remains 
negative and renal function remains stable. It has been 
reported that since humoral factor(s) could contrib-
ute to the recurrence of FSGS after renal transplanta-
tion, recurrence is 20–40% for initial transplantation 
and 80% for re-transplantation. Post-transplant recur-
rence for patients with inherited FSGS as in our case is 
5–8%, significantly less than the overall rate [36]. How-
ever, we cannot exclude the possibility that our patient 
would experience the recurrence of FSGS, since a mutant 
podocyte cytoskeletal protein is detected in Fechtner 
syndrome and some podocyte mutant proteins could 
contribute to recurrence after transplantation [37]. We 
also will consider switching from MMF, and potentially 
everolimus, to other immunosuppressive drugs.

Although this patient was considered to be a de novo 
case, penetrance of MYH9-RD-related thrombocytope-
nia was complete, with a 50% chance of offspring inher-
iting it [29]. In a systematic review of pregnancies in 
patients with May–Hegglin anomaly (another form of 
MYH9-RD), 78 neonates survived and two intrauterine 
deaths occurred in 75 pregnancies. Of the 78 survivors, 
34 were diagnosed with May–Hegglin anomaly, and 

three required prophylactic platelet transfusion [38]. A 
previous review reported that postpartum hemorrhage 
was observed in four pregnancies but did not require 
emergency hysterectomy for uncontrolled bleeding 
at postdelivery. Given that the review focused only on 
May–Hegglin anomaly without nephropathy, the risk 
of complications is expected to be higher in cases with 
chronic kidney disease. Although the penetrance of 
MYH9-RD is variable, with phenotypes varying within 
families, careful monitoring of both mother and new-
born is critical [16].

In summary, we report a case of Fechtner syndrome 
in which the patient underwent successful HD and renal 
transplantation without severe bleeding by maintain-
ing adequate platelet counts. Since there have been few 
reports focusing on the selection of renal replacement 
therapy and anticoagulants during dialysis for MYH9-
RD, this report should advance our understanding of 
the management of renal replacement therapy in such 
patients. Since our patient hopes to have children, we 
need to carefully evaluate the association between in-
frame mutations and renal prognoses. An accumulation 
of cases is warranted to decide on clinical management 
based on genetic information and predict prognosis in 
patients and their descendants.

Abbreviations
AVF  Arteriovenous fistula
eGFR  Estimated glomerular filtration rate
ESRD  End-stage renal disease
HD  Hemodialysis
MYH9-RD  Myosin heavy chain 9-related disease
NMMHC-IIA  Nonmuscle myosin of class II
PD  Peritoneal dialysis
UPCR  Urinary protein-to-creatinine ratio

Table 3 Clinical presentation of cases with mutations that result in the removal or duplication of the one specific amino-acid 
sequence as in this case

ESRD end-stage renal disease, M male, F female, NS not stated, Ref references

Age, sex Family Location Mutations Platelets (×  109/L) ESRD Urinary 
protein

Comments Ref

47, M 1 Japan p.E1066_A1072del 65 No Yes – [31]

56, M 2 Japan p.A1065_A1072dup 82 No Yes – [30]

50, F 3 Italy p.E1066_A1072dup 70–100 No No Slight easy bruising [32]

25, F 3 Italy p.E1066_A1072dup 90–100 No No – [32]

23, M 3 Italy p.E1066_A1072dup 30–80 No No – [32]

26, M 4 China p.A1065_A1072del NS Yes No – [15]

7, F 4 China p.A1065_A1072del NS No Yes – [15]

4, M 4 China p.A1065_A1072del NS No Yes – [15]

1.5, NS 5 Italy p.E1066_A1072del 68 No No – [1]

38, NS 5 Italy p.E1066_A1072del NS No Yes – [23]

25, NS 6 Italy p.E1066_A1072del NS No No – [23]

6, M 7 Japan p.A1065_A1072del 54 No Yes Hematoma after renal biopsy [33]
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