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Kidney transplantation is nowadays the treatment of choice for end-stage kidney
disease (ESKD), and it is the most performed organ transplantation. During the
COVID-19 pandemic, kidney-transplant recipients appeared to be at higher risk of
morbidity and mortality due to severe forms of illness. The result was a decrease in
the number of solid organs transplants worldwide, with patients’ reduced chance
of receiving transplants. The best timing for surgery after COVID-19 infection is still
controversial since most of the available data come from study periods with zero
or low prevalence of vaccination and COVID-19 variants with high mortality rates.
The American Society of Anesthesiologists (ASA) and the Anesthesia Patient Safety
Foundation (APSF) Joint Statement on Elective Surgery/Procedures and Anesthesia
for Patients after COVID-19 Infection states that elective surgery should be
delayed for 7 weeks after a SARS-CoV-2 infection in unvaccinated patients while
making no clear statement for vaccinated ones, or those which have already been
infected with the virus. Kidney transplant, as opposed to tissue transplant, is not
an elective surgery, so the question raised is whether to do it or not. We present
the case of a hyper-immunized 47-year-old male patient with end-stage chronic
kidney disease who received a second kidney transplant, despite having a mild
SARS-COV 2 infection just 2 weeks before his transplantation surgery.
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Introduction

COVID-19 pandemic extensively impacted the management of end-stage CKD patients
and immunocompromised patients, as they have been proven to be more susceptible to
more severe forms of pneumonia and complications due to frequent hospital visits and low
immune capacity (1). Questions have been raised regarding patient safety and prognosis
for a kidney transplant in patients recovering from COVID-19. There have been several
publications on this matter (2, 3), but the general impression is that we need more data to
draw a higher evidence conclusion. These patients underwent anesthesia and transplantation
after at least 4 weeks following the SARS-CoV-2 infection.

We present the case of a hyper-immunized 47-year-old male patient with end-stage
chronic kidney disease that has received a second kidney transplant, despite having had a
recent mild SARS-CoV-2 infection.
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Case description

A 47-year-old male patient was admitted to our hospital on
the 15th of September 2022 for a second cadaver donor kidney
transplant evaluation. He presented with 15 years of dialysis-
dependent end-stage chronic kidney disease following a hepatitis
C cryoglobulinemic nephropathy and a chronic rejection of a
previous living donor kidney transplant he had received in 2002.

He was considered hyper-immunized due to his previous graft
and calculated Panel Reactive Antibodies of 86% (cPRA) (4). In
addition, he had a history of hepatitis C virus (VHC), hepatitis B
virus (VHB), and pancytopenia in a hypersplenism context (two
bone marrow biopsies with no pathological findings), secondary
hypertension, and hypothyroidism. He had four previous
surgeries (living donor kidney transplant-2002, thyroidectomy and
parathyroidectomy- in 2019, and two hemodialysis fistulas). His
chronic treatment consisted of Levothyroxine sodium (Euthyrox,
Merck) 100 pg/day, folic acid 5 mg/day, and micronized
purified flavonoid fraction (Detralex, Les Laboratoires Servier)
1,000 mg/day.

He had a recent SARS-COV?2 infection (with a positive RT-PCR
from 2nd of September 2022), with minimal symptoms (low-grade
fever present for 24 h and accentuated fatigability, compared to his
normal state) treated with 5 days of Molnupiravir.

During 2020 and 2021, he was vaccinated three times with
BioNTech and Pfizer vaccines and had a COVID-19 infection
in 2021.

The perioperative chest auscultation revealed no pathological
findings. The chest X-rays showed minimal changes: a slightly
accentuated pulmonary interstitium and first-grade pulmonary
hypertension changes. The preoperative arterial blood gas
89.5mm Hg)
34.1mm Hg) in room air.

analysis showed normal oxygenation (PaO, =
and normocapnia (PaCO, =
The preoperative cardiac evaluation showed a normal ECG,
contractility pattern, average ejection fraction, and no valvopathies.
The abdominal ultrasound showed bilateral atrophic kidneys, renal
cysts, and a difficult-to-assess renal graft in the right flank.

The patient’s preoperative bloodwork showed elevated BUN
(22.83 mmol/L), creatinine (1027.44 pwmol/L) and potassium (5.8
mmol/l), a mild increase in pancreatic amylase (249 U/l) and
a low calcium level (3.78 mmol/l), average parathormone
level (6.1 pg/ml), normal C-Reactive Protein (CRP) and
slightly elevated Procalcitonin (PCT) level (0.19 ng/ml).
Negative CDC cross matches four mismatches, calculated
panel reactive antibody (cPRA) of 86%, no donor-specific
antibody (DSA).

Following the evaluation performed by the transplant
committee, he was informed of the potential risks associated
with anesthesia and surgery after a recent COVID-19 infection;
informed consent was obtained. Following the induction of
anesthesia he was hemodynamically monitored throughout the
surgery, using a non-invasive technique (ClearSight system®,
Edwards Lifesciences): cardiac output (CO), stroke volume
variation (SVV), pulse pressure variation (PPV) and systemic
vascular resistances (SVR) were used in guiding fluid therapy,
vasoactive and inotrope pharmacological support. Due to a low
CO with normal SVV, PPV, and SVR following the induction, a
low dose dopamine infusion (1.8-3.5 pg/kg/min) was initiated to
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maintain an adequate CO and aiming to ensure organ perfusion
and avoid possible ischemic and thrombotic complications. Fluids
were restricted, as all preload parameters were in the normal range
and had 2.9kg over de dialysis ideal body weight. The induction
immunosuppressant therapy comprised Basiliximab (20 mg day
0 and day 4) and Methylprednisolone (1g), as established by the
hospital’s transplant protocol. No surgical complications were
noted during the surgery. Cold ischemia time was <12h and
transplant duration 120 min.

The immediate postoperative period was marked by delayed
graft function requiring one hemodialysis session on the 5th
day after the surgery, with increasing urinary output (from 0.5
ml/kg/h immediately after transplantation to 3 ml/kg/h on the 3rd
day), progressive decrease in creatinine level up to 194.5 pmol/L.
Postoperatively he develops thrombocytopenia (ranging between
75 x 10* and 120 x 10%) and leukopenia starting on the 6th day
after transplantation.

Maintenance ~ immunosuppressive  therapy  included
Mycophenolic acid with adjusted doses due to leukopenia,
tacrolimus with trough levels of 8 ng/ml and methylprednisolone.

Prophylactic treatment with trimethoprim-sulfamethoxazole
and valganciclovir in renal doses was also undergone in the
postoperative period.

Two weeks after transplantation, the patient complained of
abdominal pain, loss of appetite, weakness and his bloodwork
showed elevated inflammation markers (CRP = 2.43 mg/dl) and
increased lipase and amylase levels (2,398 U/L, 2,776 U/L). The
abdominal CT scan showed acute edematous pancreatitis with a
CT severity index of 2, corresponding to mild pancreatitis. It also
revealed a 2 mm calculus of the gallbladder. The laboratory findings
showed elevated liver enzymes [ASAT, ALAT, gamma-glutamyl
transferase (GGT)]. There were no pathological findings on the
chest CT scan.

Oral alimentation was stopped and replaced by crystalloids
and IV solutions with glucose, amino acids, and albumin, with
clinical and biological improvement. After 5 days of fasting, oral
feeding was gradually initiated with no rebound symptomatology.
The patient was discharged on the 28th day after the kidney
transplant surgery.

Discussion

There have been several reports of successful kidney
transplantation following COVID-19 infection, but in all
cases, the patients tested negative at RT-PCR for the virus at the
time of the surgery and had more than 4 weeks from the diagnosis
of the viral infection (4-8). The particularity of our case consists in
the fact that our patient, a hyper-immunized one, had only 2 weeks
from the diagnosis of SARS CoV infection, with no indication for
RT-PCR re-testing due to the period of fewer than 90 days from the
onset of symptoms. From the anesthetic point of view, this patient
was no longer considered infectious since he had more than 10
days from the beginning of the illness.

The best timing for surgery after COVID-19 infection is still
controversial since most of the available data come from study
periods with zero or low prevalence of vaccination and COVID-
19 variants with high mortality rates. In addition, published

frontiersin.org


https://doi.org/10.3389/fmed.2023.1147835
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Antal et al.

data suggest that vaccinated patients experience lower risks
of postoperative complications than unvaccinated patients (9).
Nowadays, protocols are based on limited data specific to SARS-
CoV-2, expert opinion, and previous data from other post-
viral syndromes (10). The American Society of Anesthesiology
recommends that elective surgery be delayed for 7 weeks
after a SARS-CoV-2 infection in unvaccinated patients that are
asymptomatic at the time of surgery and considers the existing
data to be insufficient to make a recommendation for vaccinated
patients [ASA]. Furthermore, ASAs statement underlines the
necessity of weighing the risks and benefits of further delaying a
surgery against the risks and benefits of having the surgery (10). In
our case, we considered that the patient was a hyper-immunized,
re-transplant one, with a low chance of graft allocation, against the
risks of developing pulmonary and systemic complications due to a
recent COVID-19 infection. The patient was informed of the risks
and benefits, and a joint decision was made. Even though there were
only 2 weeks from the mild COVID-19 diagnosis, the patient was
completely asymptomatic, with minimal pathological findings on
the chest X-ray, not suggestive of COVID involvement.

CDC guidelines no longer recommend re-testing for COVID-
19 within 90 days of symptom onset. Repeated PCR testing in
asymptomatic patients is discouraged since persistent positive PCR
tests are expected after the illness.! Moreover, antigen testing is
advised in the recovery period after COVID-19 if a recurrence of
symptoms is experienced (see text footnote 1). In our case, the
patient tested negative on admission at the antigen testing and had
no signs of recurrence during hospital stay.

In the perioperative setting, the amylase levels were twice the
average (249 U/L). As our patient was completely asymptomatic,
we interpreted this value as being in the context of chronic kidney
disease and creatinine clearance below 50 ml/min (11). Two weeks
after the kidney transplantation, the patient experienced AP clinical
symptoms accompanied by increased serum pancreatic enzymes
and characteristic changes on the CT scan. The Atlanta criteria were
met, and several possible causes were considered. After excluding
hepatitis B and C, cytomegalovirus, Epstein-Barr virus, alcohol,
hypercalcemia, hypertriglyceridemia, hyperparathyroidism, and
ischemia as possible causes of AP, we were left with the possibility of
biliary, drug-induced and COVID 19 associated acute pancreatitis.

In our case, there was a prior diagnosis of a gallbladder stone
(2 mm), with no history of gastrointestinal symptoms or increased
pancreatic enzyme levels. This chronic pathological finding was
not considered to be a contraindication for transplantation.
Considering the high incidence of biliary pancreatitis and the
presence of gallbladder stones, this diagnosis made the most
probable cause of AP.

Drug-induced acute pancreatitis was also considered. Sulfa
drugs, steroids, and proton pump inhibitor (PPI), potential triggers
for AP, were part of the treatment plan. The Naranjo adverse drug
reaction probability scale was 2, showing a possible drug reaction
(12). The incriminated medication was not stopped during the
episode of acute pancreatitis since there were no alternatives to
pneumocystis carinii prophylaxis; the steroid dose was lowered.

1 Available online at: https://www.cdc.gov/coronavirus/2019-ncov/hcp/

testing-overview.html (accessed October 15, 2022)
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The gastrointestinal tract may be affected during COVID-19
infection, in a range between 3 and 79% (13). The exocrine
function of the pancreas was described to be altered in SARS-CoV-
2 infection, some studies highlighting the presence of associated
hyperenzymemia, while others describing isolated and rare cases
of acute pancreatitis; all cases of acute pancreatitis were found
in severe or critical forms of COVID 19, and none in mild
and moderate conditions (14). Furthermore, in a recent article,
the authors underlined that the seriousness of acute pancreatic
inflammation increases with the degree of severity of lung
involvement (14). In light of these findings, COVID-19-associated
pancreatitis was considered an unlikely diagnosis.

Regarding the hyperimmune state of the patient and the
ability of COVID-19 vaccination to induce anti-HLA antibody
(Abs) formation in renal transplant candidates, we consider that
more studies are required in order to better understand this
phenomena. Some reports evidence that COVID-19 vaccination
could be associated with anti-HLA Abs formation in renal patients
on waitlists that could affect transplant eligibility (15).

Our patient received two doses of the mRNA vaccine. Booster
vaccines enhance waning immunity and expand the breadth of
immunity against SARS-CoV-2 variants of concern. Clinical trials
have shown that receipt of a booster that does not match the
primary vaccination (heterologous booster) may result in a higher
neutralizing-antibody response than a matching (homologous)
booster (16-18).

But, unvaccinated kidney transplant recipients who develop
COVID-19 have a mortality of 20-40% (19) and SARS-CoV-2
vaccination is far less effective after kidney transplantation than
during dialysis (20). To offer kidney transplantation without SARS-
CoV-2 vaccination could be unsafe for the kidney recipient patient.
The vaccine is indicated to the patients from the waiting list
considering the risk-benefit analysis of the COVID-19 vaccination.

Our patient had a previous transplant as a source of
immunization; this status was documented pre-pandemic with no
modification of the panel anti-HLA antibodies after vaccination.

Conclusion

Since cadaveric is not an elective surgery, the decision to
undergo transplantation must be weighed against the patients
clinical needs. Our case suggests that we can safely proceed
with kidney transplantation earlier than recommended in
vaccinated, asymptomatic patients with COVID-19 variants with
lower mortality rates. Further research is needed to support
this statement.

Data availability statement
The datasets presented in this article are not readily

available. Requests to access the datasets should be directed to
antal.oanna@gmail.com.

Ethics statement

Ethical review and approval was not required for the study
on human participants in accordance with the local legislation

frontiersin.org


https://doi.org/10.3389/fmed.2023.1147835
https://www.cdc.gov/coronavirus/2019-ncov/hcp/testing-overview.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/testing-overview.html
mailto:antal.oanna@gmail.com
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Antal et al.

and institutional requirements. The patients/participants provided
their written informed consent to participate in this study. Written
informed consent was obtained from the participant/patient(s) for
the publication of this case report.

Author contributions

OA:
transplantation nephrologist.

anesthesia and article writing. AD:
AM:
transplantation expertise. TM and FE: transplantation surgeon

nephrologist

and nephrologist and

and article revision. RM: tissue transplantation surgeon and article
writing. All authors contributed to the article and approved the
submitted version.

References

1. Alberici F, Delbarba E, Manenti C, Econimo L, Valerio F, Pola A, et al. A single
center observational study of the clinical characteristics and short-term outcome of 20
kidney transplant patients admitted for SARS-CoV2 pneumonia. Kidney Int. (2020)
97:1083-8. doi: 10.1016/j.kint.2020.04.002

2. Tuschen K, Anders J, Elfanish A, Schildgen V; Schildgen O, Becker JU, et al. Renal
transplantation after recovery from COVID-19 - a case report with implications for
transplant programs in the face of the ongoing corona-pandemic. BMC Nephrol. (2021)
22:251. doi: 10.1186/s12882-021-02448-1

3. Kanchi P, Sambandam S, Siddhan R, Soundappan S, Vaseekaran VP, Gupta
A. Successful kidney transplantation after COVID-19 infection in two cases
[published online ahead of print, 2021 Jan 9]. Nefrologia. (2021) 42:217-
9. doi: 10.1016/j.nefro.2020.12.004

4. Cecka, JM. Calculated PRA (CPRA): the new measure of
sensitization for transplant candidates. Am ] Transpl. (2010) 10:26-
9. doi: 10.1111/j.1600-6143.2009.0292

5. Juric I, Katalinic L, Furic-Cunko V, Basic-Jukic N. Kidney
transplantation in patients with the history of SARS-CoV-2 infection
[published online ahead of print, 2022 Sep 6]. Transplant Proc. (2022)

54:2673-6. doi: 10.1016/j.transproceed.2022.08.015

6. Varotti G, Dodi E, Garibotto G, Fontana I. Successful kidney transplantation after
COVID-19. Transpl Int. (2020) 33:1333-4. doi: 10.1111/tri.13703

7. Villanego F, Vigara LA, Torrado ], Naranjo J, Garcia AM, Garcia T, et al. SARS-
CoV-2 infection on the kidney transplant waiting list: can a patient be transplanted
after COVID-19? Nefrologia. (2022) 42:215-7. doi: 10.1016/j.nefroe.2022.04.003

8. Singh N, Tandukar S, Zibari G, Naseer MS, Amiri HS, Samaniego-Picota MD.
Successful simultaneous pancreas and kidney transplant in a patient post-COVID-19
infection. Kidney Int. (2020) 98:1615-6. doi: 10.1016/j.kint.2020.09.004

9. Prasad NK, Lake R, Englum BR, Turner DJ, Siddiqui T, Mayorga-Carlin M, et al.
COVID-19 vaccination associated with reduced postoperative SARS-CoV-2 infection
and morbidity. Ann Surg. (2022) 275:31-6. doi: 10.1097/SLA.0000000000005176

10. ASA and APSF Joint Statement on Elective Surgery/Procedures and Anesthesia for
Patients after COVID-19 Infection. Available online at: https://www.asahq.org/about-a
sa/newsroom/news-releases/2022/02/asa-and-apsf-joint-statement-on-elective-surger
y-procedures-and-anesthesia-for-patients-after-covid-19-infection (accessed October
15, 2022).

Frontiersin Medicine

04

10.3389/fmed.2023.1147835

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

11. Collen M]J, Ansher AF, Chapman AB, Mackow RC, Lewis JH. Serum
amylase in patients with renal insufficiency and renal failure. Am J Gastroenterol.
(1990) 85:1377-80.

12. Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts EA, et al. A method
for estimating the probability of adverse drug reactions. Clin Pharmacol Ther. (1981)
30:239-45. doi: 10.1038/clpt.1981.154

13. Zippi M, Hong W, Traversa G, Maccioni E De Biase D, Gallo C, et al.
Involvement of the exocrine pancreas during COVID-19 infection and possible
pathogenetic hypothesis: a concise review. Infez Med. (2020) 28:507-15.

14. Akarsu C, Karabulut M, Aydin H, Sahbaz NA, Dural AC, Yegul D, et al.
Association between acute pancreatitis and COVID-19: Could pancreatitis Be the
missing piece of the puzzle about increased mortality rates? J Invest Surg. (2022)
35:119-25. doi: 10.1080/08941939.2020.1833263

15. Abu-Khader A, Wang W, Berka M, Galaszkiewicz I, Khan F, Berka N. SARS Cov-
2 vaccination induces de novo donor-specific HLA antibodies in a renal transplant
patient on waiting list: a case report. HLA. (2022) 99:25-30. doi: 10.1111/tan.14492

16. Liu X, Shaw RH, Stuart ASV, Greenland M, Aley PK, Andrews NJ,
et al. Safety and immunogenicity of heterologous versus homologous prime-boost
schedules with an adenoviral vectored and mRNA COVID-19 vaccine (Com-
COV): a single-blind, randomised, non-inferiority trial. Lancet. (2021) 398:856-69.
doi: 10.1016/S0140-6736(21)01694-9

17. Atmar RL, Lyke KE, Deming ME, Jackson LA, Branche AR,
Sahly HME, et al. Homologous and heterologous Covid-19 booster
vaccinations. N Engl ] Med. (2022) 386:1046-57. doi: 10.1056/NEJMoa211
6414

18. Normark J, Vikstrom L, Gwon Y-D, Persson I-L, Edin A, Bjérsell T, et al.
Heterologous ChAdOx1 nCoV-19 and mRNA-1273 vaccination. N Engl ] Med. (2021)
385:1049-51. doi: 10.1056/NEJMc2110716

19. Udomkarnjananun S, Kerr SJ, Townamchai N, Susantitaphong P, Tulvatana
W, Praditpornsilpa K, et al. Mortality risk factors of COVID-19 infection in kidney
transplantation recipients: a systematic review and meta-analysis of cohorts and clinical
registries. Sci Rep. (2021) 11:20073. doi: 10.1038/s41598-021-99713-y

20. Carr EJ, Kronbichler A, Graham-Brown M, Abra G, Argyropoulos C, Harper L,
et al. Review of early immune response to SARS-CoV-2 vaccination among patients
with CKD. Kidney Int Rep. (2021) 6:2292-304. doi: 10.1016/j.ekir.2021.06.027

frontiersin.org


https://doi.org/10.3389/fmed.2023.1147835
https://doi.org/10.1016/j.kint.2020.04.002
https://doi.org/10.1186/s12882-021-02448-1
https://doi.org/10.1016/j.nefro.2020.12.004
https://doi.org/10.1111/j.1600-6143.2009.0292
https://doi.org/10.1016/j.transproceed.2022.08.015
https://doi.org/10.1111/tri.13703
https://doi.org/10.1016/j.nefroe.2022.04.003
https://doi.org/10.1016/j.kint.2020.09.004
https://doi.org/10.1097/SLA.0000000000005176
https://www.asahq.org/about-asa/newsroom/news-releases/2022/02/asa-and-apsf-joint-statement-on-elective-surgery-procedures-and-anesthesia-for-patients-after-covid-19-infection
https://doi.org/10.1038/clpt.1981.154
https://doi.org/10.1080/08941939.2020.1833263
https://doi.org/10.1111/tan.14492
https://doi.org/10.1016/S0140-6736(21)01694-9
https://doi.org/10.1056/NEJMoa2116414
https://doi.org/10.1056/NEJMc2110716
https://doi.org/10.1038/s41598-021-99713-y
https://doi.org/10.1016/j.ekir.2021.06.027
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	The immunologically high-risk kidney recipient in the early post-COVID-19 period. To do or not to do? A case report
	Introduction
	Case description
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


