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Abbreviations:  

CDC: Center for Disease Control 

CKD-T: Chronic kidney disease after transplantation  

CMS: Centers for Medicare and Medicaid Services 

CMV: cytomegalovirus  

COVID-19: beta coronavirus 2019 

DART: Cell-Free DNA and Active Rejection in Kidney Allograft 

DASS-21: depression, anxiety, and stress scale-21 

ICU: intensive care unit 

KTR: kidney transplant recipients 

RRT: renal replacement therapy 

SARS-CoV-2: severe acute respiratory coronavirus 2 

WHO: World health organization  
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Abstract: 

The global pandemic of severe acute respiratory coronavirus 2 (SARS-CoV-2), 

which causes the novel beta coronavirus 2019 disease (COVID-19), has become an 

unprecedented medical, economic, and psychosocial crisis.  The pandemic and its 

management strategies have resulted in immense challenges for health systems, not 

only in caring for those with COVID-19 but also in the ongoing management of chronic 

medical conditions. Kidney transplant recipients present a unique challenge given their 

need for ongoing monitoring and management as well as their higher risk of COVID-19 

infection.  In the absence of clear guidelines, it is unclear how to best provide routine 

care to this unique patient population during the pandemic. Rigorous medical and 

psychosocial patient-centered risk stratification strategies are needed to avoid adverse 

outcomes in stable solid organ transplant recipients. This review will focus on the 

challenges faced by kidney transplant recipients and health care providers and provides 

strategies to address these issues.  
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Introduction: 

Severe acute respiratory coronavirus 2 (SARS-CoV-2), which causes the novel 

beta coronavirus 2019 disease (COVID-19), has emerged as a life-threatening infection 

affecting more than 5.7 million people worldwide and caused the death of more than  

350,000 patients as of May 2020 (1). Categorized as a global pandemic by the Center 

for World Health Organization (WHO), COVID-19 has created global health care and 

economic crisis (2). The immediate objective of healthcare systems is to facilitate the 

management of critically ill patients with severe respiratory symptoms requiring 

hospitalization due to COVID-19.  Given the lack of effective treatment strategies and 

herd immunity, the main focus of public health efforts have been social distancing to 

"flatten the curve" of COVID-19 case growth rates thereby offsetting the significant influx 

of patients into the healthcare environment (3, 4). However, social distancing, along with 

additional psychosocial factors, including fear of healthcare systems and economic 

strain resulting in potential hardships including loss of employment or health insurance 

in the private payor model, can impact the behavior of the patients with chronic medical 

conditions, including those with history of transplant (5). In general, solid organ 

transplant recipients require extensive monitoring of patient and graft well-being and 
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close follow up by a multidisciplinary team that includes members from the transplant 

center including nephrology, surgery, nursing, social work, and pharmacy as well as the 

patient's local primary care provider (6). How these issues associated with social 

distancing and COVID-19 will influence long-term outcomes in the transplant recipients 

is unknown. (6).   

 

 

COVID-19 infection in kidney transplant recipients (KTR):  

COVID-19 appears to more negatively affect patients with chronic co-morbid 

conditions. Studies exist demonstrating patients with cardiovascular disease, diabetes, 

and the elderly have more severe clinical manifestations and have an increased risk of 

negative outcomes (7).  Many of these are co-occurring conditions found in KTRs (8). 

Recent case series describing KTRs with COVID-19 have demonstrated an incidence of 

intensive care unit admission from 27% to 100%, acute kidney injury from 16% to 50%, 

and mortality rates ranging from 6% to 50%.(9-14). When reviewing reports of COVID-

19 infection published in journals with impact factor > 2.5 between January 1st and April 

24th 2020 it appears KTRs have more negative outcomes overall.  Indeed, patient-level 

incidence of AKI (KTR 27.5% vs. non-KTR 13.3%, p<0.001), renal replacement therapy 

(KTR 15.4% vs. non-KTR 3.3%, p<0.001), requirement for ICU care (KTR 34.1% vs. 

non-KTR 15.1%, p<0.001), and death (KTR 22.7% vs non-KTR 16.2%, p=0.10) 

representing relative risks of 2.06 (1.44, 2.96), 4.72 (2.62, 8.51), 2.25 (1.67, 3.03), and 

1.41 (0.95, 2.08), favored non-KTRs in all categories (9, 10, 12, 13, 15-23). 
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While it seems clear that KTR with suppressed immune systems and baseline 

chronic kidney disease after transplantation (CKD-T), appear to be at a higher risk of 

COVID-19 related morbidity and mortality, the collateral damage of the massive 

changes to the provision of chronic medical care due to the pandemic in this population 

is less apparent  (14, 15). Therefore, the purpose of this manuscript is to review and 

describe potential ramifications of the pandemic on the routine care of the renal 

transplant recipient and present strategies to address these challenges in an attempt to 

prevent adverse outcomes. 

Challenges in the provision of care of KTRs in COVID-19 pandemic (Table 1): 

As outlined above, the COVID-19 pandemic has created several challenges in 

the care of the KTR. These challenges occur at three levels, including; region/national 

issues which encompass stay at home orders and the economy, local issues that are 

specific to the transplant center, and finally, patient-specific issues. 

A. Regional/National Challenges: 

Stay-at-home orders and the resultant increase in telehealth 

As aforementioned, the primary public health measure to contain COVID-19 has 

been government-mandated social distancing practices. These orders are endorsed by 

national health bodies, including the Center for Disease Control (CDC) and WHO, and 

practically interpreted at the discretion of state governments (24). In the healthcare 

setting, these orders have resulted in the cancelation of non-emergent, elective 

procedures to limit face-to-face contact with patients (25, 26). To maintain contact with 

patients, centers have turned to the use of telehealth.   
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Telehealth is a complex enterprise and raises multiple challenges at different 

levels. Multiple studies showed that telehealth implementation involves a set of 

professional, legal, technological, and strategic factors (27-29). Telemedicine also offers 

significant potential for improving access, continuity of care, and quality for the benefit of 

society (30, 31).  

The CDC recommends increased utilization of telehealth services to maintain 

provider/patient contact while still following social distancing measures (32). While 

telemedicine can help fill the void created by COVID-19, several factors limit its 

effectiveness, including barriers to using the technology (lack of internet, lack of device, 

etc.), hesitancy from patients to share less severe problems with providers and difficulty 

in understanding changes in medications over the telephone. Furthermore, physical 

examination by providers cannot effectively take place via a virtual visit, and significant 

findings like an assessment of volume status may be missed. Although this approach 

helps to maintain social distancing, it can expose KTRs to potential unintended 

consequences.  

B. Local Challenges:  

Economic hardship 

Due to ongoing economic pressures, healthcare systems have been required to 

adopt cost-reduction strategies, which include reducing work hours and income of the 

transplant providers, coordinators, nurses, and pharmacists. Furthermore, in areas 

more significantly impacted by COVID-19, redeployment of transplant providers to the 

front-line for COVID-19 related care also functionally reduces transplant-related work 
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hours. The effect of these on the care of KTRs is unknown but may affect both short-

term and long-term patient and allograft outcomes.  

The pandemic exposes the weaknesses of the current private payor health 

system in the United States, where help from the federal government has been required 

to keep the system functional (33).  

 

 

C. Patient-Related Challenges:  

Access and adherence: Immunosuppression 

Non-adherence to immunosuppressant medications by KTRs is associated with 

increased risk of allograft rejection, which in turn is associated with increased morbidity 

and mortality (34, 35). Despite the adverse outcomes associated with non-adherence, 

rates of non-adherence to medication in KTRs has been reported to be 20 to 70% (36). 

The government-issued shelter at home orders, increasing unemployment, and loss of 

health insurance during the COVID-19 pandemic can threaten adherence, again 

highlighting the limitations of a private payor based healthcare system over a public 

system, as is found in Europe. This non-adherence can then be amplified by difficulties 

in procuring medications due to issues with transportation, accessibility, and 

affordability. Indeed, in our center-specific experience, we have had a number of KTRs 

present with acute allograft rejection due to non-adherence with laboratory monitoring 

and medications due to their interpretation of shelter at home orders, and fear of 

healthcare exposure. (article recently published, will provide reference later due to the 

journal double-blind review policy).   
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Psychological stress 

Several studies have shown that KTRs are at increased risk of emotional distress 

and affective disorders such as anxiety and depression (37-39). The enormity of social 

distancing, economic crisis, and grief over the death of loved ones related to COVID-19 

has the potential to affect mental health significantly. Wang et al. conducted an online 

survey using snowball sampling techniques in immunocompetent people. The survey 

collected information on demographic data, physical symptoms, COVID-19 exposure, 

and symptoms. They also looked into the psychological impact of COVID-19 by using 

depression, anxiety, and stress scale (DASS-21). The study found that 53.8% of 

respondents rated the psychological impact of the pandemic as moderate or severe, 

16.5% reported moderate to severe depressive symptoms, 28.8% reported moderate to 

severe anxiety symptoms, and 8.1% reported moderate to severe stress levels. Female 

gender, student status, specific physical symptoms, and poor self-related health status 

were significantly associated with the psychological impact of the pandemic (p<0.05) 

(40). Based on previous experiences from prior outbreaks, patients with chronic health 

conditions are most susceptible to the stress of this crisis (41). Beyond COVID-19 

related exacerbation of anxiety and depression, the lack of access to primary care 

physicians, social workers, and transplant providers can potentiate anxiety and 

depression in the KTRs. There is also concern that the current crisis can trigger 

unhealthy behaviors, including excessive smoking, increased alcohol intake, poor sleep, 

reduced activity, and dysregulated eating in patients with pre-existing psychiatric or 

other medical conditions (42-44). This maladaptive stress response can have a 

significant impact on KTRs, given their reliance on medication adherence for positive 
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outcomes, as well as common co-morbid conditions that would be exacerbated by these 

behaviors. 

Strategies to enhance the care of KTRs during COVID-19 pandemic (Table 1):  

A. Regional/National Opportunities: 

Optimization of telehealth 

To minimize viral exposure for patients and transplant providers, many transplant 

centers have adopted virtual modalities for routine visits. A virtual visit, despite its 

shortcomings, is preferable to delaying or skipping a routine visit. Increased frequency 

of virtual visits may be needed for those patients considered to be at the highest risk, 

including patients with multiple medical conditions, underlying anxiety, and depression. 

Devices and platforms that facilitate visual communication, including video chat, allow 

for interpretation of visual conversational cues, as well as some physical examination.   

With the recent changes in reimbursement policies by the Centers for Medicare and 

Medicaid Services (CMS) to expand virtual visits, most of the virtual visits will be 

reimbursed (45). Reimbursement for Medicaid varies by state, though many states have 

expanded telehealth coverage in response to this crisis. 

B. Local Opportunities:  

Remote Monitoring Improvement Strategies  

To improve the monitoring of KTRs during the COVID-19 era, we suggest several 

potential strategies.    
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1. Patient self-monitoring: Frequent checking of vitals and reporting to the 

transplant team when abnormal is encouraged. Patients should be educated about the 

symptoms of COVID-19 infection. With any concerning symptoms, patients should 

inform their primary care physicians and/or the transplant centers and should be 

instructed if COVID-19 testing is warranted. It is important to note that even if a patient 

has not had an exposure or is at low risk for COVID-19 due to social distancing, a fever 

in a KTR still requires clinical workup. The infectious complications that plague kidney 

transplantation continues during this era, including urinary tract infection, 

cytomegalovirus infection, pneumonia, and other opportunistic infections. Patients 

should be similarly educated about the need for ongoing vigilance in monitoring for 

these and other infections. 

 2. Alternative Laboratory Procurement Strategies: Mobile phlebotomy 

services to obtain routine laboratory blood work from transplant patients are an exciting 

avenue to explore during the pandemic. Services such as this are available for 

cytomegalovirus virus (CMV) molecular diagnostics, as well as routine blood work. 

These alternative strategies will both allow the transplant team to monitor important 

indicators of kidney function and avoid potential COVID-19 exposure from visiting 

phlebotomy laboratories.  

3. Alternatives to Renal Biopsy: The Cell-Free DNA and Active Rejection in 

Kidney Allograft (DART) study suggests that the use of a non-invasive AlloSure test to 

measure donor-derived cell-free DNA can be used to diagnose rejection in the kidney 

allograft (46). The AlloSure test has been approved by Medicare for clinical use when 

kidney transplant rejection is suspected.  High-risk patients who might previously have 
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undergone a protocol biopsy for routine surveillance can be closely monitored by 

AlloSure testing during the evolving pandemic. The negative AlloSure testing will be 

reassuring, and patients can potentially be observed without being called into the 

hospital for the kidney allograft biopsy. Those protocol biopsies can be delayed based 

on the AlloSure testing in patients with stable renal allograft function. However, the 

patients with abnormal kidney allograft function with elevated creatinine, increasing 

urine protein creatinine ratio, or denovo or rising donor-specific antibodies, will still need 

transplant kidney biopsy as standard of their care. 

C. Patient-Related Opportunities:  

Strategies to Enhance Medication Access and Adherence  

While the COVID-19 pandemic presents challenges to medication adherence, we offer 

several strategies to address these issues below 

1. Pharmacy avoidance: Utilization of mail order over brick and mortar 

pharmacies should be encouraged. The education of patients regarding delays 

related to shipments should occur to avoid disruption of therapy. 

2. Stockpiling: The CDC has encouraged patients to obtain an extended supply 

of medications during the COVID-19 pandemic to avoid the need for frequent 

refilling (47, 48). 

3. Cost Mitigation Strategies: Manufacturer sponsored patient assistance 

programs (PAP) should be explored for patients that qualify based on income. 

Those who are under-insured or have high deductibles may be eligible for 

manufacturer-sponsored co-pay assistance plans. Both PAP and co-pay 
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assistance are typically only available in the setting of branded drug products.  

Pharmacy specific generic-drug programs, as well as the Good Rx drug credit 

program, can be explored in the setting of generically available drugs or those 

patients that do not qualify for PAP/co-pay assistance (i.e., patients with State 

and Government-funded insurance programs). Co-payment waivers during 

COVID-19 is another option that has been suggested (49, 50). Most 

importantly, the 3-year Medicare coverage issue needs to be addressed to 

improve access to ongoing coverage of immunosuppressive medications and 

avoid returns to dialysis. 

Strategies for Dealing with stress, anxiety, and depression  

As mentioned earlier, KTRs are at increased risk of depression, anxiety, and 

stress, especially during the time of the COVID-19 pandemic. Specific strategies should 

be adopted to deal with this. KTRs should be encouraged to stay in touch with their 

family and friends through phone or video technologies. With more severe symptoms of 

anxiety and depression, they should contact their health care providers. Several studies 

have shown that mediation programs can reduce multiple negative dimensions of 

psychological stress (51). The continuation of physical activity during this crisis is 

essential. Regular exercise is an effective reducer of stress and anxiety (52, 53). 

Although many government policies enforce quarantines/lockdown, if physical 

distancing is upheld, outdoor exercise is allowed. Even when outdoor activities are not 

possible, regular indoor exercise should be done. Many virtual exercise classes are now 

available for high-risk individuals and should be encouraged.  Various challenges and 

strategies are summarized in figure 1.  
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Conclusion:  

The COVID-19 pandemic will have a long-lasting effect on our health system. To 

avoid long-lasting effects on our patients, strategies to prevent adverse outcomes are 

needed. These strategies must address both risks associated with COVID-19 as well as 

risks associated with a lack of proper maintenance care of the allograft.  In the absence 

of clear guidelines for the type or frequency of monitoring during the pandemic, we 

suggest that rigorous medical and psychosocial patient-centered, risk stratification 

strategies avoid adverse outcomes in stable solid organ transplant recipients. Increased 

utilization of technology, newly developed immune-monitoring assays, and patient and 

provider vigilance will all contribute to this goal. This era of COVID-19 necessitates the 

multidisciplinary collaboration and inventive spirit that is central to the field of solid organ 

transplants.     
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Table 1. Summary of Strategies to Mitigate COVID-19 related challenges 

Challenges in taking care of KTs in pandemic Strategies to mitigate the 
challenges  

Disruption in the routine care of KTRs 1. Frequent Telemed visits 
  

2. Patient self-monitoring 

3. Alternative Laboratory 
Procurement Strategies 

4. Strategies to monitor 
alternatives to Renal Biopsy 

Issues with access and adherence with 
immunosuppressants 

1. Pharmacy mail-orders 

2. Stock-pilling of 
immunosuppressants 
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3. Cost Mitigation Strategies 
for the medications 

Psychological stress to the patients 1. Patients encouraged to be 
in touch with family and 
friends.  

2. Ask help from the medical 
team 

3. Regular exercise 

Economic hardships for the transplant centers.  1. Improved insurance 
reimbursements 

2. Careful redeployment of the 
transplant worker 
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Kidney transplant recipients present unique characteristics, including disease 

vintage, immunosuppression, and single functioning kidneys.  The current COVID-19 

pandemic has resulted in immense challenges to the management of patients with a 

kidney transplant. In the absence of clear guidelines, it is unclear how to provide the 

best routine care for this particular group of patients This review article is focused on the 

challenges faced by kidney transplant recipients and health care providers during the 

current COVID-19 pandemic. It also discusses the possible strategies to address these 

issues.  
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Figure 1


