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Gender-based disparities in access to and 

outcomes of

*Liver transplant

*Kidney transplant



*Some data registry

*Disparities in liver disease prevalence.

*Access to liver transplant centers and 

transplant waiting list.

*Receipt of liver transplantation once listed. 

*Disparities in post-liver transplantation 

outcomes.



Global Liver Transplantation Activity by 

Country , pmp, 2014

Source: WHO, Global Observatory on Donation and Transplantation







Australia and New Zealand Organ Donation 

Registry,2012report



Australia and New Zealand Organ Donation 

Registry,2012report



Australia and New Zealand Organ Donation 

Registry,2012report



Living Donor liver 

Transplantation

ANZLT Registry 2013



ANZLT Registry 2013



Male donor  82% Female donor 18%

male recipient 49.3%

female recipient 50.7% 

Male donor 69% Female donor 31%

male recipient 57%

female recipient 43%



Eurotransplant Annual report 2013



Eurotransplant Annual report 2013
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LI 1.3 Characteristics of adult patients on the liver transplant 

waiting list on December 31, 2002 & December 31, 2012
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LI 4.7 Characteristics of 

adult liver transplant recipients, 2002 & 2012
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LI 4.2 Liver transplants



*Etiologies & progression of liver disease differ by gender

*Women are 10 times more likely to have primary biliary cirrhosis 

than men

*Women are 4 times as likely to have autoimmune hepatitis.

*Women are also more likely to present with alcohol and drug 

induced hepatotoxicity and acute liver failure as compared to men.

*Men found to be significantly more likely to be chronically infected 

with hep C virus than women and male sex is considered as a risk 

factor for progression to cirrhosis by over 2.5 folds in pt with chronic 

hep C.

* Younossi et al using data from NASH(CRN), reported that patients 

with biopsy proven NASH were more likely to be female than male 

while those using liver enzyme data or ultrasound to diagnose NAFLD 

report higher prevalence in men 

Diagnosis and management of autoimmune hepatitis. Hepatology 2010; 51: 2193-2213

Risk factors for primary biliary cirrhosis in a cohort of patients from the united states. Hepatology 2001; 33: 16-21

NHANES survey 2003-2010

Changes in the prevalence of the most common causes of chronic liver diseases in the United States from 1988 to 2008. Clin Gastroenterol Hepatol 2011



Primary cause of liver disease by gender, adult LT wait list candidates (2014).

Based on Organ Procurement and Transplantation Network data as of July 1, 2014



*The dominant mechanisms behind gender 

differences in the prevalence, natural history 

and outcomes of CLD remains incompletely 

understood. Possible explanation include :

*Lifestyle choices e.g the prevalence of 

alcohol abuse and alcohol dependence is 2-3 

times higher in men vs women. 

*Biological differences.e.g women experience 

shorter time intervals between the onset of 

alcohol use and alcohol related 

complications.



*information regarding LT referral patterns 

are limited.

* In one study from Pennsylvania, Bryce 

and colleagues found that with the 

exception of acute liver failure, the 

probability of being evaluated and listed 

for liver transplant was consistently lower 

for women.

Sociodemographic differences in early access to liver transplantation 

services. Am J Transplant 2009



Adult Liver Transplantation Waiting List Candidates (2014). 

Based on Organ Procurement and Transplantation Network data as of November 

28, 2014.

Access to liver transplant centers and transplant waiting 

list



*Referral practice patterns are difficult to 

accurately assess in general and those of 

community physicians to liver transplant centers 

represent an even more troublesome and poorly 

studied area.

* Given the probable influence of physician 

variability in preferences and attitudes towards 

patient referral, screening and eligibility for LT, 

comprehensive evaluation of referral patterns are 

urgently needed to inform policies aimed at 

improving access to transplant center for women. 



* Prior to 2002, patients with end-stage liver disease awaiting DDLT were 

stratified based on subjective assessments of disease severity as well as their 

hospital status and accumulated time on the waiting list.

* Following the adoption of the (MELD) score in 2002, many improvements in 

liver organ allocation has been achieved. However, the proportion of female 

liver transplant recipients has continued to decline. Data suggest that this 

proportion of women is also less likely to undergo liver transplantation once 

listed and have a greater probability of dying or becoming too sick to undergo 

liver transplantation compared to men.

* it was speculated that the use of creatinine as a marker of renal function, 

donor recipient size mismatch and geographic disparities could all contribute 

to women receiving less liver transplants than men. 

World J Hepatol 2015 March 27; 7(3): 460-467



*Many factors contribute to outcomes after LT.

*Female gender has been associated with advanced fibrosis 

and graft loss after LT for chronic HCV and this was 

increased with older donor age.

*One-year survival rates are similar between men and 

women with deceased donor liver transplantation, whereas 

they are increased compared to men in living donor liver 

transplantation.

*Long-term, women are reported to have improved survival 

than men . In a small 20-year follow up study of LT 

recipients, women had improved survival over men.

*The mechanisms behind these different survival rates by 

gender remain unclear. 



*The rates of re-transplantation continue to decrease. 

*Women, however, continue to have slightly higher rates of re-

transplantation compared to men as shown in one analysis of the 

2009 Scientific Registry of Transplant Recipients. This speculated to 

be associated with the number of female candidates whose primary 

liver transplant was for diseases known to recur such as primary 

biliary cirrhosis, autoimmune hepatitis and NASH post-LT.

*Female liver transplant recipients had 24% greater adjusted odds of 

receiving a low-quality liver allograft compared to their male 

counterparts which may affect both survival and re-transplantation 

rates.

*The etiology of the difference in quality of allografts for women 

recipients is unclear but felt possibly to relate to selection of 

shorter and older donors more often for women than men 

Liver transplantation in the United States, 1999-2008. Am J Transplant 2010

Disparities in liver transplantation: the association between donor quality and recipient race/ethnicity and sex. 

Transplantation 2014



*Some data registry

*Disparities in incidence/care of ESRD.

*Preferences and Perspectives of 

Nephrologists on Patients’ Access to Kidney 

Transplantation.

*Disparities in Kidney Transplant Outcomes. 



















Male donor 80% Female donor 20%

Male recipient 64%

Female recipient 36% 

Male donor 77% Female donor 23%

Male recipient 60%

Female recipient 40% 



Incidece Rates Per Million Population,unadjusted,accepted for RRT in 2013 at 

day 91 in ERA_EDTA registry



ERA_EDTA registry 2013



ERA_EDTA registry 2013



Prevalent patients on RRT in 2013
by established modality



Prevalent patients on RRT in 2013
by established modality and age category



Renal transplants performed in 2013
by donor type



Renal transplants performed in 2013
by donor type and age category



ERA_EDTA registry 2013



Eurotransplant Annual report 2013



Eurotransplant Annual report 2013
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KI 4.2 Kidney transplants

T
ra

n
sp

la
n
ts

 (
in

 t
h
o
u
sa

n
d
th

s)

Year



57

KI 4.6 Characteristics of adult 

kidney transplant recipients, 2002 & 2012



*DM & HT have been found to be the most common cause of kidney 

failure in both developed & developing countries.

*In countries of the European Union, considerable regional 

disparities in the incidence of ESRD have been observed:

*The incidence of patients with new-onset ESRD follows a clear 

north to south/west gradient (lowest in Ireland, highest in Italy 

and Germany).

*The incidence of ESRD deaths is lowest in Ireland and highest in 

Germany.



*The % of women with 1ry Dx of DM was higher than that of 

males but male with a 1ry Dx of HT continued to outnumber 

females (KHC,2004).

* With respect to gender inequities, the higher incidence of 

ESRD among men and the slight predominance of women in 

the general population do not adequately explain gender 

disparities in transplantation.



*multiple studies have found that female sex is associated with 
a lower likelihood of inclusion on the transplant waiting list 
and suggest that gender disparity is not due to fewer women 
seeking health care or transplantation.

* Thamer et al, in a national survey of nephrologists, found that 
men were more likely to be recommended for kidney 
transplant.

* Kucirka et al,found that women were more likely to be 
reported as unsuitable for kidney transplantation because of 
age or being medically unfit compared to their male 
counterparts.

*Disparties in access to transplant may be partially explained by 
disparties in provision of transplant information and 
hence,dialysis center should insure that this critical 
intervention is offered equitably.

Transplantation. 2001;71:281-8.

Am J Transplant 2012;12:351-357 

Am J Public Health. 2002;92:811-7. 



*The most striking component of the gender 
inequity in kidney transplantation is the 
disproportionately higher female donation 
rate, with an overall higher female-to-male 
and lower male-to-female kidney donations 
in some regions.

Transplantation. 2006;82:1402-7. 



In a study of 1319 living donations in Norway,

* the majority of the donors were women, while the 
majority of the recipients were men.

* In parental donations, for recipients younger than 30 
years of age, both parents were similarly likely to be 
donors. However, for recipients older than 30 years, 
mothers were more likely to be donors. 

*In spousal kidney donations, women were more likely 
to be donors.

Nephrol Dial Transplant. 2005;20:783-9. 



In another study of 30 258 living donor transplants,

* women comprised 68% of spousal and 56% of 

related and unrelated nonspousal donors.

* There were more often female to-male donations 

among all three categories of living related, 

unrelated nonspousal, and spousal pairs.

*The most favorable graft survival has been 

observed among male recipients of male donor 

kidneys

Am J Transplant. 2003;3:452-8. 



* When spousal pairs are excluded from the 
analysis, there is a higher proportion of male 
to-male donations and a lower proportion of 
male-to-female and female-to-female 
transplants in the living unrelated donor group.

*In contrast, studies in Iran shows that 78%-81% 
of unrelated donors are men and the same was 
shown from SA registry. 

Transplantation. 2002;73:248-52. 

Transplant Proc. 2003;35:2559-60. 

Transplant Proc. 2003;35:2605-6. 



*Worse graft survival has been associated 

with patients who are male, age over 

61, being single (unmarried), have less 

education, and being unemployed.

*Worse patient survival has been associated 

with older age, less education, 

unemployment  and being female.



*Organ shortage exacerbates disparities in access to transplantation and 

outcomes.

*Disparities in transplant outcomes can threaten public trust in 

transplantation, and can thereby reduce the public’s willingness to 

donate organs, which leads to a reduced number of available organs for 

transplantation.

*The elimination of health disparities is a national healthcare priority.

* Each country ,at national level, should  form a task force to study 

disparities and to provide insight into the means of correcting them.

*Each country has to invest in research aimed at detecting and 

remedying any inequalities in the provision of equivalent and just care 

for patients with end organ damage.
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