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ABSTRACT
Background

Frailty is a critical factor influencing post-transplant outcomes, affecting organ transplant recipients by
increasing their risk of complications, delayed recovery, and reduced survival. Understanding how pre-
transplant frailty affects post-transplant outcomes is essential for improving patient care and enhancing
long-term prognosis.

Objectives

This study aims to assess the impact of pre-transplant frailty on complications, recovery time, graft
survival, and mortality in a cohort of 100 transplant patients.

Methodology

This prospective cohort study conducted at Department of Nephrology & renal Transplant Institute of
kidney Diseases Peshawar. from feb 2023 to july 2023.included 100 organ transplant recipients. Frailty was
evaluated using the Fried frailty criteria, which measure unintentional weight loss, weakness, self-reported
exhaustion, low physical activity, and slow walking speed. Patients were categorised into frail and non-
frail groups and were followed post-transplant to monitor complications, graft survival, and mortality.
Data on demographics, comorbidities, and outcomes were analysed using SPSS, with statistical significance
set at p <0.05.

Results

Among the 100 patients (mean age 56.4, SD = 9.2), 42 were classified as frail. Frail patients experienced
significantly higher rates of infection (p < 0.01) and graft rejection (p < 0.05). They also had longer hospital
stays (mean stay: 18.3 days vs. 12.7 days in non-frail patients, p < 0.03) and lower graft survival rates (p <
0.04). Mortality within one-year post-transplant was 20% higher in frail patients (p < 0.02). Multivariate
analysis confirmed frailty as an independent predictor of complications, delayed recovery, and reduced
graft survival.
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Conclusion

Pre-transplant frailty is a significant determinant of post-transplant complications, longer recovery times,
and decreased graft survival. Early identification and targeted interventions for frail patients may enhance
recovery and improve outcomes.
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INTRODUCTION

Frailty is increasingly recognised as an important factor affecting the outcomes of organ transplantation.
Frailty is characterised by a decline in physiological reserves and a reduced ability to cope with stressors,
resulting in increased vulnerability to adverse events [1]. It is a multidimensional syndrome that
encompasses several domains, including physical, psychological, and social factors. In transplant patients,
frailty is associated with poorer survival rates, longer hospital stays, increased rates of complications, and
delayed recovery. Understanding the impact of pre-transplant frailty on post-transplant outcomes is vital
for improving patient selection, optimising care strategies, and ultimately enhancing post-transplant
survival [2,3]. Organ transplantation is a life-saving procedure for patients with end-stage organ failure,
but it comes with a range of challenges, including complications, rejection, infection, and a prolonged
recovery period [4]. While the success of the transplant itself depends largely on factors such as organ
compatibility, surgical expertise, and immunosuppressive management, the overall recovery and long-
term outcomes are significantly influenced by the patient's pre-transplant health status. One such critical
factor is frailty, which affects how well patients can tolerate surgery, manage postoperative complications,
and recover functionally [5]. The Fried frailty criteria, which include unintentional weight loss, weakness,
low physical activity, self-reported exhaustion, and slow walking speed, are commonly used to assess
frailty. These criteria have been validated in a variety of populations and have been shown to predict
negative outcomes in a range of medical conditions, including transplantation. Despite the growing
evidence linking frailty to post-transplant complications, there is a lack of consensus on how frailty should
be integrated into pre-transplant assessments and its role in influencing post-transplant care [6,7]. Frailty
can lead to an increased risk of postoperative complications, such as infection, graft rejection, and delayed
graft function, because frail individuals often have compromised immune systems, poor nutritional status,
and reduced physical function [8]. These complications contribute to longer hospital stays, higher medical
costs, and poorer overall quality of life. Furthermore, frailty is associated with a higher risk of mortality
post-transplant, especially in the early post-operative period [9]. This study aims to assess the impact of
pre-transplant frailty on various post-transplant outcomes, including complication rates, graft survival,
and mortality in a cohort of 100 organ transplant recipients. By examining the relationship between frailty
and post-transplant recovery, we seek to identify key factors that may predict adverse outcomes and
explore potential strategies to mitigate the negative effects of frailty [10]. Understanding frailty’s impact on
transplant outcomes can help guide clinical decision-making and improve patient care. By identifying frail
patients before transplantation, clinicians may be able to implement interventions, such as prehabilitation,
nutritional support, and tailored post-transplant care, to enhance recovery and reduce complications.
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Furthermore, this study will help provide evidence that can be used to inform transplant guidelines and
patient selection criteria, ultimately improving the long-term success of organ transplants.

Study Objectives

To evaluate the effect of pre-transplant frailty on post-transplant complications, graft survival, recovery
time, and mortality in a cohort of 100 transplant patients, and assess interventions to mitigate these effects.

MATERIALS AND METHODS
Study Design & Setting

This prospective cohort study conducted at Department of Nephrology & renal Transplant Institute of
kidney Diseases Peshawar. from feb 2023 to july 2023. Data were collected from 100 patients undergoing
organ transplantation, using standardised assessment tools and monitoring procedures for post-transplant
outcomes.

Participants

The study included 100 organ transplant patients, aged 18-75 years, who were assessed for frailty before
transplantation. All participants required a solid organ transplant (liver, kidney, or heart) and provided
informed consent. Patients with significant cognitive impairment or severe psychiatric disorders were
excluded. The participants were followed for up to 12 months post-transplantation to evaluate their
outcomes.

Sample Size Calculation

Sample size was calculated using an expected frailty prevalence of 40% and an outcome incidence of 30%.
With an alpha of 0.05 and power of 80%, a sample size of 100 patients was determined to be sufficient to
detect significant differences in post-transplant complications and survival rates between frail and non-
frail groups.

Inclusion Criteria
Adults aged 18-75 years undergoing organ transplantation, with pre-transplant frailty assessment.
Exclusion Criteria

Patients with cognitive impairment, severe psychiatric conditions, or those receiving multiple organ
transplants were excluded to reduce confounding factors and ensure the homogeneity of the study
population.

Diagnostic and Management Strategy

Pre-transplant frailty was assessed using the Fried frailty criteria. Post-transplant complications, graft
survival, and mortality were monitored through routine clinical evaluations, including laboratory tests,
imaging, and physical assessments. Management strategies included standard immunosuppressive
protocols and individualised rehabilitation support.
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Statistical Analysis

Data were analysed using SPSS version 25.0. Descriptive statistics, including means, standard deviations,
and percentages, were calculated. Comparisons between frail and non-frail groups were made using t-tests
and chi-square tests for categorical variables. A p-value of < 0.05 was considered statistically significant for
all analyses.

RESULTS

Of the 100 patients, the mean age was 56.4 years (SD = 9.2), with 42 classified as frail. Post-transplant
outcomes revealed that frail patients had significantly higher rates of complications, including infections
(p <0.01) and graft rejection (p < 0.05). The frail group had a longer average hospital stay (18.3 days vs.
12.7 days, p < 0.03). Graft survival rates were notably lower in frail patients (p < 0.04), with a 20% higher
mortality rate within the first year post-transplant (p < 0.02). Multivariate analysis confirmed frailty as an
independent predictor of poor outcomes, including increased risk of infections, graft loss, and delayed
recovery. Additionally, frail patients showed slower functional recovery during the first six months post-
transplant (p < 0.05). These findings suggest that frailty significantly affects post-transplant recovery and
long-term survival.

Intervention Outcome

Interventions targeting frail patients, such as prehabilitation, nutritional optimisation, and tailored
rehabilitation programs, demonstrated improved recovery and reduced complications. The frail group that
received pre-transplant interventions had shorter hospital stays (p < 0.05) and better graft survival rates
compared to frail patients without interventions.

Table 1: Baseline Characteristics of Study Participants

Variable Frail Group (n=42) Non-Frail Group (n=58) Total (n=100)
Age (mean £ SD) 60.1+8.2 532+9.0 56.4+9.2
Gender (Male, %) 60% 55% 57%

Transplant Type (n, %)

- Liver 10 (24%) 15 (26%) 25 (25%)
- Kidney 25 (60%) 30 (52%) 55 (55%)
- Heart 7 (16%) 13 (22%) 20 (20%)

Comorbidities (n, %)

- Hypertension 22 (52%) 24 (41%) 46 (46%)
- Diabetes 14 (33%) 18 (31%) 32 (32%)
- Cardiovascular Disease 9 (21%) 12 (21%) 21 (21%)
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This table presents the baseline characteristics of study participants. The frail group (n=42) and non-frail
group (n=58) were compared based on various demographic and clinical characteristics. Age, gender,
transplant type, and comorbidities were documented for each group.

Table 2: Post-Transplant Complications

Complication Frail Group (n=42) Non-Frail Group (n=58) Total (n=100)
Infection (%) 19 (45%) 10 (17 %) 29 (29%)
Graft Rejection (%) 11 (26%) 5 (9%) 16 (16%)
Delayed Graft Function (%) 7 (17%) 3 (5%) 10 (10%)
Acute Kidney Injury (%) 12 (29%) 6 (10%) 18 (18%)

Table 2 compares the rates of post-transplant complications between frail and non-frail patients. Frail
patients had significantly higher rates of infection, graft rejection, and delayed graft function compared to
non-frail patients. Acute kidney injury was also more prevalent in the frail group.

Table 3: Hospital Stay Duration and Mortality Rates

Outcome Frail Group (n=42) Non-Frail Group (n=58) Total (n=100)
Mean Hospital Stay (days) 18.3+4.1 12.7+35 15.0+4.2
1-Year Mortality (%) 8 (19%) 3 (5%) 11 (11%)

Table 3 shows the mean hospital stay duration and 1-year mortality rates for frail and non-frail transplant
patients. The frail group had significantly longer hospital stays (p < 0.03) and a higher mortality rate within
the first-year post-transplant compared to the non-frail group.

Table 4: Functional Recovery and Graft Survival

Outcome Frail Group Non-Frail Group Total
(n=42) (n=58) (n=100)

Functional Recovery (Months to Full 62+15 38+1.2 50+1.7

Recovery)

Graft Survival at 1 Year (%) 75% 85% 80%

Table 4 compares functional recovery times and graft survival between frail and non-frail groups. Frail
patients took longer to recover functionally, with an average of 6.2 months to full recovery compared to 3.8
months in non-frail patients. Graft survival rates were lower in the frail group (75%) compared to the non-
frail group (85%).

DISCUSSION

This study aimed to assess the impact of pre-transplant frailty on post-transplant outcomes, including
complications, graft survival, recovery time, and mortality. The results highlight the significant role frailty
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plays in determining post-transplant prognosis, with frail patients experiencing higher complication rates,
longer hospital stays, and reduced graft survival. Our findings align with recent literature suggesting that
frailty is an independent predictor of adverse transplant outcomes [11].In this cohort, frail patients had a
significantly higher incidence of post-transplant complications, including infections and graft rejection,
consistent with studies by Malani et al. (2020) and Hogg et al. (2021), which found that frailty is associated
with higher infection rates post-transplant. These studies emphasised that frailty compromises immune
function and delays recovery, leading to a higher risk of infections and delayed graft function [12].
Moreover, the increased mortality rate observed in frail patients in our study (19% within one year) mirrors
findings by Williams et al. (2022), who reported a 20% higher mortality rate among frail liver transplant
recipients compared to non-frail individuals. This highlights frailty as a major risk factor for post-transplant
mortality, as frail patients have diminished capacity to cope with the stress of transplantation and post-
operative complications [13].Frail patients in our study had significantly longer hospital stays (18.3 days
vs. 12.7 days in non-frail patients), a finding that corresponds with study by Yau et al. (2021), who
demonstrated that frailty is associated with prolonged hospitalisation in both kidney and liver transplant
recipients. Similarly, our study found that frail patients took an average of 6.2 months to achieve full
functional recovery, compared to 3.8 months for non-frail patients [14]. This is consistent with findings by
Grinberg et al. (2020), who noted that frailty significantly delays recovery, particularly due to reduced
physical activity and poor muscle strength. These delays in recovery are likely attributed to frail patients
diminished physiological reserves, which impair their ability to mobilise and heal effectively after surgery
[15]. Our study found that frail patients had significantly lower graft survival rates (75%) compared to non-
frail patients (85%) at one year. This finding is in line with several recent studies. For example, Patel et al.
(2023) found that frailty was independently associated with reduced graft survival in kidney transplant
recipients. Similarly, a meta-analysis by Xu et al. (2022) confirmed that frailty adversely impacts graft
function and long-term survival across various organ transplant types [16]. The mechanism behind this
phenomenon could be related to frail patients' inability to effectively manage post-transplant immune
responses, which may contribute to higher rejection rates and poorer long-term graft function. Our findings
strengthen the argument that pre-transplant frailty should be considered in graft allocation and decision-
making processes [17,18]. Several studies in the last five years have focused on interventions aimed at
mitigating the effects of frailty. Prehabilitation, which involves targeted physical exercises and nutritional
optimisation before surgery, has gained attention as a potential strategy to reduce the impact of frailty on
post-transplant outcomes [19]. Our results suggest that frail patients who receive pre-transplant
interventions may experience improved recovery times and reduced complication rates. For instance,
O'Neill et al. (2022) showed that frail patients who underwent prehabilitation before lung transplantation
had shorter hospital stays and better functional recovery [20]. Similarly, the study by Li et al. (2021) found
that nutritional supplementation in frail liver transplant patients improved graft survival and reduced
hospital stays [21]. These studies indicate that interventions addressing frailty before surgery can
significantly improve post-transplant outcomes, supporting the need for early identification and
intervention in frail patients [22].A comparison of our study's results with those of the past five years
indicates that the impact of frailty on post-transplant outcomes remains consistent [23]. The findings from
our cohort study align with those of Hogg et al. (2021) and Xu et al. (2022), who demonstrated that frail
patients are more likely to experience complications, delayed recovery, and reduced graft survival. In
addition, our results are consistent with recent studies by Williams et al. (2022) and Patel et al. (2023), which
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highlighted frailty as a significant predictor of mortality and poor outcomes [24]. These studies collectively
emphasise the need for frailty assessment as part of the pre-transplant evaluation process to guide patient

management and improve long-term outcomes [25].
Limitations

This study has several limitations, including its observational design and single-centre setting, which may
limit generalizability. Additionally, the frailty assessment was based on the Fried criteria, which may not
capture all aspects of frailty. The absence of detailed intervention data for frail patients also warrants
further investigation.

CONCLUSION

Pre-transplant frailty is a significant predictor of adverse post-transplant outcomes, including increased
complications, longer recovery times, and reduced graft survival. Identifying frail patients early and
implementing tailored interventions can improve their post-transplant prognosis and enhance recovery.
Future studies should explore the effectiveness of frailty interventions in transplant care.
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