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ABSTRACT

Background: The aim of this study was to evaluate the role of donor-to-recipient gender
match in the setting of living donor liver transplant as a potential predictor of graft and
recipient survivals.

Methods: In this retrospective, single-center study, the data of 342 adult primary liver trans-
plants were analyzed. The donor and recipient’s characters, intraoperative data, and post-
operative outcomes were recorded.

Results: The donor-recipient gender matched patients had significantly better graft survival
outcomes than the gender mismatched ones. The 2-year graft survival probability was 95.7% in
the matched group compared to 89.1% in the mismatched one (p = 0.026). A female donor-
male recipient combination (87.3%) showed worse 2-years graft survival than a male-to-male
transplant (94.8%), while it gave better graft survival than male to female (61.3%). The
estimated relative risk of graft rejection was 5.91 times significantly higher in a male-female
combination than in a male-to-male one (Hazard ratio = 5.91, 95% Cl = 1.34-26.11).
Conclusion: This study suggests that donor-recipient gender mismatch is associated with poor
liver graft survival outcomes, with higher risk of graft rejection in male-female transplants than
in male-to-male ones. Though, further larger studies including multiple datasets are needed,
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with adjustments for various graft, donor, and recipient factors to reach solid evidence.

1. Introduction

Liver transplantation (LT) represents the gold-standard
treatment for end-stage liver diseases and fulminant
hepatic failure. Living donor liver transplantation
(LDLT) has decreased the waiting time and helped to
optimize the timing of the surgery. However, it is asso-
ciated with high risk of postoperative complica-
tions [1].

It is essential to improve the donors’ selection cri-
teria to ensure the success of this surgical procedure
[2]. The effect of the donor-recipient gender match on
the post-transplant outcomes in terms of graft and
patient survival is largely controversial. Earlier mono-
centric studies reported a significant association
between donor gender and the surgery outcomes,
with lower rates of patient and graft survival following
liver transplantation in male recipients from female
donors [3-5]. Further, a systemic review and meta-
analysis on the prognostic role of gender mismatch
on the postoperative graft loss has concluded
a detrimental effect of gender mismatch, with the
poorer outcomes in the female-to-male combination
[6]. Alternatively, a large study used data of the

European Transplant Registry and based on 16,410 LT
subjects did not find any significant differences in the
survival outcomes of the gender discordant versus
concordant transplants [7]. Moreover, the developed
quantitative donor risk scores that identify the best
donor-to-recipient matching outcomes did not show
donor gender as a risk factor for poor graft survi-
val [8,9].

The observed inconsistency in the literature con-
cerning the prognostic role of the donor-recipient
gender matches necessitate more observational
cohort studies. Therefore, the aim of this study was to
evaluate the role of donor-to-recipient gender match
in the setting of living donor liver transplant as
a potential predictor of graft and recipient survivals.

2. Methods

2.1. Study design, settings, and ethical
considerations

This retrospective cohort study was conducted at Ain
Shams University Specialized Hospital, Cairo, Egypt.
The study was conducted according to the World
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Medical Association Declaration of Helsinki, after the
approval of the local Research Ethics This study was
approved by the Ethics Committee of the Faculty of
Medicine, Ain Shams University, Egypt (approval num-
ber: IRB/0006379). Confidentiality of patients’ data was
maintained by assigning a code number to each
patient. Patients were not required to give informed
consent for this study because the analysis used anon-
ymous clinical data that were obtained after each
patient agreed to treatment by written consent.

2.2. Eligibility criteria

We included adult Egyptian patients, aged 18-year-
old or older who underwent LDLT for the first time.
Patients who underwent re-transplantation before
discharge from the intensive care unit (ICU) after
the first liver transplant, those who developed car-
diac arrest either intraoperative or within the first
6 hours postoperative, massive blood loss, or have
pre-existing renal failure requiring hemodialysis or
continuous hemofiltration were excluded.

2.3. Data collection

Data of eligible patients presenting between 2008
and 2017 were collected from the hospital patients’
medical records. Intraoperatively, both standard
anesthetic and transplantation were performed by
the same anesthesia and surgical team. At the end
of surgery, patients were transferred to the ICU
where they were monitored and received the stan-
dard protocol for postoperative management after
liver transplantation.

Demographic data of the donors and recipients,
clinical and intraoperative data of the recipients includ-
ing medical history, Model for End-Stage Liver Disease
(MELD) score, intraoperative packed red blood cells
transfusion, duration of cold and warm ischemia,
graft weight to recipient weight ratio, the duration of
ICU and hospital stay were recorded. The primary out-
come was the graft survival at 2 years post-liver trans-
plant according to gender mismatches (Female-Male
and Male-Female) versus matches (Male-Male and
Female-Female). The secondary outcome were the
recipient death rate and survival analysis according to
the recipient-donor gender matching.

The MELD score was calculated using serum bilirubin,
serum creatinine, and International Normalized Ratio
(INR) and was given by the formula: 9.57 X loge (creati-
nine) + 3.78 X loge (total bilirubin) + 11.2 X loge (INR) +
6.43 [10].

Recipients were divided into two groups; donor-to-
recipient gender matched (Male-Male and Female-
Female), and mismatched (Female-Male and Male-
Female). Further, they were sub-divided into 4 gender

match and mismatch subgroups as follows: Female to
Male (F-M), Female to Female (F-F), Male to Female
(M-F), and Male to Male (M-M).

2.4. Statistical analysis

Statistical analysis was conducted using the Statistical
Package for Social Sciences (IBM SPSS Statistics) for
Windows, version 26 (IBM Corp., Armonk, N.Y., USA).
Categorical data were represented as numbers and
frequencies. A chi-square test or Fishers' Exact Test as
appropriate was performed to investigate the associa-
tion between the categorical variables. For continuous
data, they were tested for normality by the Shapiro-
Wilk test. Normally distributed data were expressed as
meant SD and were analyzed by the Independent
T-test. On the other hand, not normally distributed
data were presented as the median and range or
inter quartile ratio and the Mann-Whitney U test was
applied. Patient and graft survival curves were gener-
ated using Kaplan—-Meier survival analysis method and
comparison was done by Log-rank test. P-value less
than 0.05 was considered statistically significant.

3. Results

This study included 342 adult Egyptian patients who
underwent living donor liver transplant for the first
time. The gender matched (male-male or female-
female) group constituted 62.6%, while the gender
mismatched (male-female or female-male) group
represented 37.4% (Figure 1). The highest percent of
the recipients in both groups were males (92.1% and
73.4%, respectively), with a significant difference
(p < 0.001). The mean age of the recipients in the
matched group was 50.0 + 8.5 years, compared with
49.0 £ 9.5 years in the mismatched group, with no
significant difference (p = 0.317). The mean BMI of
the recipients was comparable in both groups
(p = 0.355). Concerning data of the donors,
the percent of males (92.5%) was significantly higher
among the matched group, whereas females repre-
sented the highest percent (73.4%) of the mismatched
group (p < 0.001). The mean ages and BMI of the
donors were homogenously distributed among the
studied groups (p > 0.05) as shown in Table 1.

Clinical and operative characteristics of the gender
matched, and mismatched groups were illustrated in
Table 2. Diabetes mellitus alone or in combination with
hypertension and ischemic heart disease were the
most frequent comorbidities in both groups, with no
significant difference (p = 0.858). The most commonly
recorded diagnosis included Hepatitis C virus, Hepatitis
B virus, Hepatocellular carcinoma, cryptogenic, and
portal vein thrombosis. The frequency of hepatocellu-
lar carcinoma was significantly higher in the matched
(43.5%) than the mismatched (31.3%) groups, and the
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Figure 1. Flow chart of the included subjects.

Table 1. Baseline demographic characteristics of the recipients and donors.

Matched group Mismatched group Total
N =214 (62.6%) N = 128 (37.4%) N =342 P value
Recipients Gender Female N 17 34 51 <0.001*
% 7.9% 26.6% 14.9%
Male N 197 94 291
% 92.1% 73.4% 85.1%
Age (Years) Mean + SD 50.0 £ 8.5 49.0 £ 95 49.7 + 89 0.317
BMI (kg/mz) Mean + SD 285 +t47 28.0 £ 4.1 283 £45 0.355
Donors Gender Female N 16 94 110 <0.001*
% 7.5% 73.4% 32.2%
Male N 198 34 232
% 92.5% 26.6% 67.8%
Age (Years) Mean + SD 299 +6.3 298 + 6.6 298 + 6.4 0.866
BMI (kg/mz) Mean + SD 23.55 + 2.51 2391 +2.72 23.69 *+ 2.60 0.207

BMI: body mass index; N: number; SD: standard deviation; *Significant at p < 0.05.

same was observed for cryptogenic (14.5% versus
4.7%, p = 0.005). The median MELD score was 15.0
(13.0-18.0) in the matched compared with 16.0 (12.5-
18.0) in the mismatched, with no significant difference.
The need for intraoperative packed red blood cells and
the median of the administered amount were non-
significantly different among both groups (p > 0.05).
Furthermore, the medians of the cold and warm ische-
mia times as well as the graft weight to recipient
weight ratio were similar in both groups, with no sig-
nificant differences (p > 0.05).

Table 3 demonstrates that medical causes of graft
failure was significantly lower in the matched (7.9%)
than the mismatched (15.6%) groups, p = 0.027.
Alternatively, the rate of surgical/vascular graft failure
was more frequent in the matched (22.0%) compared
to the mismatched (10.9%) groups, with a significant
difference (p = 0.010). Hepatic artery thrombosis was
the most frequent cause in both groups (11.7% and
5.5%, respectively), followed by portal vein thrombosis
(3.3% and 1.6%respectively). The death rate was non-
significantly different between the matched and
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Table 2. Clinical and operative characteristics of the gender matched and mismatched groups.

Matched group Mismatched group

N =214 (62.6%) N = 128 (37.4%) P value
Medical history Irrelevant 142 66.4% 83 64.8% 0.858
Diabetes Mellitus 45 21.0% 27 21.1%
Diabetes Mellitus/ Hypertension/ Chronic heart disease 1 5.1% 1 8.6%
Hypertension 5 2.3% 3 2.3%
Ischemic heart disease 2 0.9% 0 0.0%
Chronic kidney disease 1 0.5% 0 0.0%
Others 8 3.7% 4 3.1%
Hepatitis C virus No 59 27.6% 25 19.5% 0.095
Yes 155 72.4% 103 80.5%
Hepatitis B virus No 206 96.3% 124 96.9% >0.999
Yes 8 3.7% 4 3.1%
Hepatocellular carcinoma No 121 56.5% 88 68.8% 0.025*
Yes 93 43.5% 40 31.3%
Cryptogenic No 183 85.5% 122 95.3% 0.005*
Yes 31 14.5% 6 4.7%
Portal vein thrombosis No 192 89.7% 108 84.4% 0.145
Yes 22 10.3% 20 15.6%
Encephalopathy No 145 67.8% 86 67.2% 0.913
Yes 69 32.2% 42 32.8%
MELD score Median (IQR) 15.0 (13.0-18.0) 16.0 (12.5-18.0) 0.793
Intraoperative packed RBCs No 76 35.5% 44 34.4% 0.831
Yes 138 64.5% 84 65.6%
Packed RBCs (Units) Median (IQR) 4.0 (2.0-7.0) 4.0 (2.0-7.0) 0.649
Cold ischemia time (Min) Median (IQR) 45.0 (30.0-60.0) 45.0 (34.0-60.0) 0.930
Warm ischemia time (Min) Median (IQR) 45.0 (40.0-60.0) 45.0 (30.0-60.0) 0.616
Graft-weight ratio (%) Median (IQR) 1.10 (0.90-1.20) 1.08 (0.90-1.20) 0.666
N: number; RBCs: Red blood cells; IQR: inter quartile ratio; *Significant at p < 0.05.
Table 3. Outcomes of the gender matched and mismatched groups.
Matched group Mismatched group
N =214 (62.6%) N =128 (37.4%) P value
Medical graft failure No 197 92.1% 108 84.4% 0.027*
Yes 17 7.9% 20 15.6%
Surgical graft failure No 167 78.0% 114 89.1% 0.010*
Yes 47 22.0% 14 10.9%
Causes of surgical/vascular failure Bleeding 1 0.5% 0 0.0% 0.457
Hepatic artery stenosis 5 2.3% 1 0.8%
Hepatic artery thrombosis 25 11.7% 7 5.5%
Hepatic artery aneurysm bleeding 1 0.5% 0 0.0%
Hepatic vein stenosis 2 0.9% 2 1.6%
Hepatic vein thrombosis 1 0.5% 0 0.0%
Intraoperative bleeding 1 0.5% 1 0.8%
Portal vein stenosis 3 1.4% 1 0.8%
Portal vein thrombosis 7 3.3% 2 1.6%
Sub-diaphragmatic hematoma 1 0.5% 0 0.0%
No 167 78.0% 114 89.1%
Mortality No 136 63.6% 75 58.6% 0.361
Yes 78 36.4% 53 41.4%
Length of ICU stay (Days) Median (IQR) 5.0 (3.0-5.0) 5.0 (4.0-5.0) 0.845
Length of hospital stay (Days) Median (IQR) 21.0 (16.0-25.0) 21.0 (14.0-25.0) 0.874
Duration of follow up (Months) Median (IQR) 31.0 (5.0-80.0) 27.5 (3.5-61.5) 0.382

IQR: inter quartile ratio; N: number; *Significant at p < 0.05.

mismatched groups (36.4% versus 41.4%, p = 0.361).
The median length of both the ICU and the hospital
stays was non-significantly different (p > 0.05).

Table 4 and Figures 2 and 3 illustrate medical and
surgical graft survival analysis according to the reci-
pient-donor gender matching. The mean graft survi-
val time (time from transplantation till acute or
chronic graft rejection was significantly (p = 0.026)
longer in the matched group than the mismatched
group (119.21 vs105.40 months, respectively). The
2-year graft survival probability was 95.7 + 0.017%
in the matched group compared to 89.1 + 0.034% in

the mismatched one. The estimated relative risk of
graft rejection was 2.14 (95%Cl = 1.09-4.18) times
significantly greater in the mismatched group com-
pared to the matched one. The mean time from
transplantation till occurrence of surgical/vascular
graft failure was 101.39 months (95% Cl = 92.94-
109.85) in the matched group compared to
115.60 months (95% Cl = 106.72-124.48) in the mis-
matched one, p = 0.023. The estimated relative risk of
surgical/vascular graft failure was non-significantly
lower in the mismatched group (hazard ratio = 0.547,
95% Cl = 0.324-0.922).
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Figure 2. Kaplan-Meier survival analysis curves for graft rejection according to the recipient-donor gender matching.
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Figure 3. Kaplan-Meier survival analysis curves for surgical graft failure according to the recipient-donor gender matching.

Table 5 and Figures 4 and 5 show significant
differences between survival curves in the four
donor-recipient gender matched and mismatched
groups (p > 0.001). A male donor-male recipient
combination showed the best 2-year graft survival
(94.8%), followed by a female donor-male recipient
one (87.3%), whereas male-female combination
showed the worst (61.3%) outcomes. The esti-
mated relative risk of graft rejection was 5.91
times significantly higher in male-female combina-
tion in comparison to a male-male one (Hazard

ratio = 5.91, 95% Cl = 1.34-26.11). Alternatively,
there were no significant differences of the survival
curves between the 4 groups regarding graft fail-
ure due to surgical causes (p = 0.123).

Table 6 and Figure 6 show that the mean recipient
survival time and the survival probability was non-
significantly higher in the matched than the mis-
matched groups (p = 0.374). The estimated relative
risk of the patients’ death was non-significantly 1.17
(95% Cl = 0.822-1.68) higher in the mismatched group
than the matched one. Further, Table 7 and Figure 7
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Table 4. Medical and surgical graft survival analysis according to the recipient-donor gender matching.

Groups Log-rank test
Matched group Mismatched group
N =214 (62.6%) N =128 (37.4%) X2 P value
Mean graft survival time in months (95% Cl) 119.21 105. 40 4911 0.026*
(112.08-126.34) (94.84-115.95)
Survival probability + SE at 2y (%) 95.7 £ 0.017 89.1 + 0.034
Hazard ratio of medical graft rejection (95% Cl) 0.467(0.238-0.915) 2.14(1.09-4.18)
Mean graft survival time in months (95% Cl) 101.39 115.60 5.128 0.023*

(92.94-109.85)

(106.72-124.48)

Survival probability + SE at 2y (%)

Hazard ratio of surgical graft rejection (95% Cl)

1.82(1.08-3.07)

0.547(0.324-0.922)

*Significant at p < 0.05; SE: standard error; CI: confidence interval.

Table 5. Medical and surgical graft survival analysis according to the four subgroups of recipient-donor gender matches.

Subgroups Log-rank test
F-M F-F M-F M-M
N = 94 (27.5%) N = 16(4.7%) N = 35(10.2%) N =197 (57.6%) X2 Pvalue
Medical graft survival
Mean graft survival time in months 111.60 91.86 62.95 89.65 20.97 <0.001*
(95% Cl) (101.0-122.21) (64.96-118.77) (44.91-80.99) (86.47-92.83)
Survival probability +SE at 2y (%) 87.30 + 4.20 81.70 + 12.30 61.30 + 12.80 94.80 + 2.08
Hazard ratio of rejection (95% Cl) -0.41 (0.06-2.89) 2.47 (0.35-17.56)- 3.33 (0.72-15.47) 0.56 (0.28-1.14)
To F-M 0.30 (0.07-1.40) 0.74 (0.07-7.83) 1.35(0.13-14.22)- 0.23 (0.03-1.56)
To F-F 1.78 (0.88-3.61) 4.39 (0.64-29.99) 5.91 (1.34-26.11) 0.17 (0.04-0.75)-
To M-F
To M-M
Surgical graft survival
Mean graft survival time in months (95% Cl) 115.73 73.49 86.33 76.09 5.740 0.125
(105.88-125.598) (45.76-101.23) (75.78-96.87) (70.72-81.45)
Survival probability +SE at 2y (%) 89.30 + 3.62 59.30 + 16.80 89.30 + 6.01 79.30 £ 3.17

Hazard ratio of rejection (95% Cl)
To F-M
To F-F

-0.37 (0.10-1.42)
0.96 (0.35-2.65)
0.51 (0.29-0.90)

2.68 (0.70-10.22)-
2.58 (0.55-12.10)
1.37 (0.38-5.03)

1.04 (0.38-2.87)
0.39 (0.08-1.83)-
0.53 (0.20-1.39)

1.95 (1.11-3.44)
0.73 (0.20-2.67)
1.88 (0.72-4.91)-

To M-F
To M-M

*Significant at p < 0.05; N: number; Cl: confidence interval; F: female; M: Male.
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Figure 4. Kaplan-Meier survival analysis curves for medical graft failure according to the four recipient-donor gender matches.
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Figure 5. Kaplan-Meier survival analysis curves for surgical graft failure according to the four recipient-donor gender matches.

Table 6. Kaplan-Meier recipient survival analysis according to the recipient-donor gender matching.

Groups Log-rank test
Matched Mismatched
N =214 (62.6%) N =128 (37.4%) X2 P value
Mean recipient survival time in months 87.07 78.48 0.789 0.374
(95% Cl) (78.45-95.69) (67.29-89.66)
Survival probability +SE at 2y (%) 66.8 + 0.032 63.8 + 0.043
Hazard ratio 0.850(0.594-1.21) 1.17(0.822-1.68)

(95% Cl)
SE: standard error; Cl: confidence interval.
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Figure 6. Kaplan-Meier survival analysis for overall patients’ survival according to the recipient-donor gender matching.
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Table 7. Kaplan-Meierrecipient survival analysis according to the four subgroups of recipient-donor gender matches.

Subgroups Log-rank test

F-M sub-group

F-F sub-group

M-M sub-group

N = 94(27.5%) N = 16(4.7%) M-F sub-group (10.2%) N = 197 (57.6%) X2 P value
Mean patient survival time in months (95% Cl) 84.20 68.31 49.74 62.54 3.032 0.387
(71.59-96.80) (42.63-93.99) (34.52-64.95) (56.47-68.60)
Survival probability +SE at 2y (%) 65.40 + 5.10 61.10 + 12.60 51.30 + 9.00 65.20 + 3.46
Hazard ratio (95% Cl) -0.94 (0.39-2.25)  1.07 (0.45-2.57)- 1.52 (0.78-2.94) 0.96 (0.65-1.43)
To F-M 0.66 (0.34-1.28) 0.70 (0.26- 1.42 (0.52-3.86)- 0.90 (0.39-2.10)
To F-F 1.037 (0.70- 1.91) 1.58 (0.85-2.93) 0.63 (0.34-
To M-F 1.54) 1.11 (0.48- 1.18)-
To M-M 2.58)
*Significant at p < 0.05; SE: standard error; Cl: confidence interval.
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Figure 7. Kaplan-Meier survival analysis for overall patients’ survival according to the four recipient-donor gender matches.

also revealed non-significant differences between F-M,
F-F, M-F, and M-M groups regarding the recipient sur-
vival time and the survival probability (p = 0.387).

4. Discussion

A growing literature has highlighted the influence
of donor-recipient gender mismatching in LDLT on
the postoperative outcomes of liver transplantation
[11]. However, there is no solid evidence regarding
this aspect [6]. Therefore, the present study evalu-
ated the prognostic role of donor-to-recipient gen-
der match as a potential predictor of graft and
recipient survivals.

In the current study, survival analysis demon-
strated significantly better graft survival outcomes
in the donor-recipient gender matched patients
compared to the gender mismatched ones. The
2-year graft survival probability was 95.7% in the
matched group compared to 89.1% in the mis-
matched one. The mean graft survival time was
significantly longer in the matched group than the
mismatched group (119.21 vs 105.40 months,

respectively). The estimated relative risk of graft
rejection was 2.14 (95% Cl = 1.09-4.18) times sig-
nificantly greater in the mismatched group com-
pared to the matched one.

Moreover, gender mismatch showed
a significant influence on the graft survival times
in the four donor-recipient matched and mis-
matched subgroups. A female donor-male recipient
combination (87.3%) showed worse 2-years graft
survival than male-to-male transplant (94.8%),
while it gave better graft survival than male to
female (61.3%). The estimated relative risk of graft
rejection was 5.91 times significantly higher in
male-female combination than in male to
male one.

Our findings indicate poor 2-years graft survival
outcomes for the mismatched transplants than the
matched ones, with the best results in male to
male combination. Interestingly, female to male
transplants showed better outcomes than male to
female ones. A comparable retrospective study
that assessed the 15-year graft survival in 2144
adult primary liver transplant patients reported



significantly different survival times in the 4
matched and mismatched gender groups. They
found that a male donor-female recipient combi-
nation showed the best 15-year graft survival
(61.1%), and a female donor-male recipient combi-
nation showed the worst graft survival (48.6%) [12].
The contradictory findings of the previous study
with ours might be attributed to their assessment
of long-term survival (15 years), where the differ-
ences in survival curves are not related to the early
effects of donor quality, but mainly because of the
primary indication for the liver transplantation as
stated by Schoening et al. [12]. A recent study that
evaluated 144, 212 first deceased donor liver trans-
plant recipients has highlighted differences in liver
graft survival in relation to the donor-recipient sex
and age. When donors were females, female reci-
pients =45 years had significantly better graft out-
comes than males of the same age, while
recipients <45 years from male donors displayed
higher failure rates in females than males [13].

Croome et al. conducted a single center retro-
spective cohort study that included 1,042 subjects
who underwent primary liver transplantation to
evaluate the effect of donor and recipient gender
discordance on graft survival. They reported
a significantly increased hazard (hazard ratio = 2.09)
of graft failure in the female donor to male recipi-
ent combination; this combination showed the
worst graft survival of all combinations even after
adjustment for the donor and recipient characters.
Further, they demonstrated a higher frequency of
primary graft non-function and vascular thrombosis
in the F-M combination compared to the gender
matched groups [14].

In agreement with our findings, some earlier stu-
dies demonstrated a similar impact of the donor-
recipient gender mismatch on the graft survival, but
they implicated female-to-male transplants as the
worst donor-recipient combination. Brooks et al.
[4] reviewed the medical records of 994 liver trans-
plant patients, and they found that F-M transplants
had a significantly lower (55.9%) 2-year survival
than other gender groups (75%). As well, Rustgi
et al. [5] demonstrated a statistically significant dif-
ference in the vrate of graft failure for
F-M transplants versus gender matched transplants
(12.2% vs 11.3%, p = 0.013) after assessment of the
United Network for Organ Sharing data from 1992
to 2000.

The observed higher risk of graft rejection in in
M-F transplants than in a M-M one agrees with Tan
et al. [15] who detected more frequent development of
H-Y antibodies in female recipients of male kidney
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grafts than all other gender matching groups. They
also linked the presence of H-Y antibodies to acute
graft rejection.

Nevertheless, Zeier et al. [7] analyzed a large database
of a collaborative transplant registry, and they demon-
strated non-significant differences in liver graft survival in
relation to the donor to recipient gender matching,
whereas the kidney transplants demonstrated worse sur-
vival of both the recipient and the renal graft with female
donor, especially with a male recipient.

Several explanations have been proposed to explain
the observed worse outcomes with donor recipient
mismatch. Hormonal differences between females
and males might play a role [16]. Wittnich et al. [17]
have argued that poor outcomes of liver grafts from
females to males are attributed to the increased
ischemic stress response in the female livers.
However, several researchers [18,19] suggested that
estrogens may have a protective role against ischemic
injury and favored post-ischemic biliary repair. Size
differences between females and males are another
possible explanation. The smaller sizes of livers in
females than males carry a greater risk of a small-for-
size syndrome, with consequent higher rate of com-
plex vascular and biliary reconstruction and, even-
tually, longer warm ischemia times during the
operation. These possibly affect early graft function
and patient survival [20]. Additionally, Gasbarrini et al.
[21] suggested the greater susceptibility of female liver
grafts to oxidative reperfusion injury at the time of the
transplant as a cause of poorer outcomes with female
donors.

In the current study, the frequency of surgical/vascu-
lar graft failure was significantly higher in the matched
(22.0%) than the mismatched (10.9%) groups. Hepatic
artery thrombosis was the most frequent cause followed
by portal vein thrombosis (11.7% vs 5.5% and 3.3% vs
1.6%, respectively). However, there were no significant
differences in the survival curves of the 4 subgroups.

In the present study, donor-to-recipient gender mis-
matches did not reveal a significant influence on the
death rates and survival times of the patients. The reci-
pient death rate was non-significantly different between
the matched and mismatched groups (36.4% versus
41.4%, p = 0.361). This finding is in line with Messner
et al. [22] who concluded that sex matching lowers the
risk of severe postoperative complications; however, it
does not increase the risk of pancreas graft or patient
survival. An earlier study did not identify donor gender
mismatch as a risk factor for higher post-transplant mor-
tality [23].

The recipient’s death rate was 36.4% in the matched
group compared with 41.4% in the mismatched group
with no significant difference. Furthermore, the total
death rate was much higher than the rates of graft
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rejection due to medical or surgical causes because the
causes of death in the studied cohort were diverse and
included septic shock, heart failure, chest infection, and
pulmonary embolism in addition to the graft rejection.

Limitations: This study was a single-center experi-
ence with a retrospective design that carries
a potential selection bias and limits generalizability of
the results. However, it was not feasible to prospec-
tively allocate the donors and recipients into matched
and mismatched groups.

5. Conclusions

This is the first research done on Egyptian patients
studying effect of sex on outcome of LDLT. This study
suggests that donor-recipient gender mismatch is asso-
ciated with poor liver graft survival outcomes with
a higher risk of graft rejection in the male-to-female
transplants than in the male-to-male ones. Though,
further larger studies including multiple datasets are
needed with adjustments for various graft, donor, and
recipient factors to reach solid evidence.
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