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Case Report

Convalescent plasma therapy and remdesivir duo
successfully salvaged an early liver transplant recipient with
severe COVID-19 pneumonia

Imtiakum Jamir', Pankaj Lohia', Rajesh Kumar Pande?,
Rasika Setia®>, Amit Kumar Singhal*, and Abhideep Chaudhary’

Departments of "HPB Surgery and Liver Transplantation, “Critical Care, *Transfusion Medicine,
*Liver Transplant & HPB Anaesthesia, B. L. Kapoor Super Speciality Hospital, New Delhi, India

The impact and clinical spectrum of COVID-19 infection in liver transplant recipients/solid organ transplants are being
unveiled during this recent pandemic. The clinical experience of use of current antiviral drugs and immunomodulators
are sparse in solid organ transplantation. We present the clinical course of a 49-year-old male recipient who underwent
living donor liver transplant for recurrent gastrointestinal bleed and contracted severe COVID-19 pneumonia during the
third postoperative week. Herein we report the successful management of severe COVID-19 pneumonia using con-
valescent plasma therapy and remdesivir. Recipient’s clinical deterioration was halted after three consecutive con-
valescent plasma transfusions with improvement in hypoxia and inflammatory markers (interleukin-6 and C-reactive pro-
tein). The use of convalescent plasma therapy along with remdesivir may be an ideal combination in the management
of severe COVID-19 pneumonia in solid organ transplant recipients. (Ann Hepatobiliary Pancreat Surg 2020;24:526-532)
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INTRODUCTION

India ranked third globally in COVID-19 cases as of
July 2020." In India living donor liver transplant is offered
as a predominant form of transplant service. The closure
of transplant activities during the early months of the pan-
demic took a huge toll on patients awaiting liver trans-
plant. The trepidation among transplant communities for
subjecting the healthy donors and immune suppressed re-
cipients to the risk of COVID-19 infection was legitimate.
We rebooted our logistics and reconstructed our protocols
to prevent the risk of COVID-19 illness as per national
and international transplant society guidelines.””

The early report of COVID-19 related perioperative
mortality of a liver transplant recipient from China high-
lights the severity of illness which one can encounter.’
Currently multiple clinical and randomized trials are un-

derway to find effective combination therapy in severe

COVID-19 illness. The use of antiviral drugs and im-
munotherapy in transplant settings are limited to case
reports.s’6 Herein we report a case of severe COVID-19
pneumonia in an early post liver transplant recipient man-
aged with a combination of convalescent plasma therapy
(CPT) and remdesivir.

CASE

A 49-year-old obese (BMI-33.9) Indian male, known
case of ethanol related decompensated liver cirrhosis with
recurrent life threatening variceal bleeds, mild ascites and
jaundice (CTP score —9, Child: B, MELD Na: 17) was
referred to us for liver transplant. He had no previous his-
tory of hypertension, diabetes, or asthma. His 45-year-old
wife was evaluated for donation as per our unit protocol.
The first nasopharyngeal swab for COVID-19 reverse

transcriptase polymerase chain reaction (RT-PCR) test
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was taken at initial visit and subsequently two swabs were venous methylprednisolone 10 mg/kg during the anhepatic
taken 48 hours apart prior to planned surgery which were phase following which it was rapidly tapered to 100 mg
negative for both the donor and recipient. After taking in- (POD1), 80 mg (POD2), 60 mg (POD3), 40 mg (POD4)

formed consent for the potential risk of nosocomial and thereafter was switched over to oral wysolone 20 mg
COVID-19, we conducted a live donor liver transplant once daily from PODS5. He was started on tacrolimus on
with a partial MHV (Middle hepatic vein) right lobe graft POD2 (0.05 mg/kg divided into twice daily dose) and sub-
and splenic artery ligation on 23" June 2020. Splenic ar- sequent dosages were adjusted as per tacrolimus trough
tery ligation was done for portal inflow modulation in level 8-10 ng/ml. Although we routinely start mycopheno-
view of low graft to recipient weight ratio (GRWR-0.70, late mofetil (MMF) during the 1* post operative week in
right graft weight-635 gms) and intraoperative high portal our unit, we were unable to do so in our patient due to
pressure (16 mmHg). His intraoperative course was un- his low platelet and total leucocyte counts. However, a

eventful and was extubated on post-operative day one low dose of MMF (250 mg/12 hr) was started on POD8

(POD1). in view of his rising aminotransferases (Table 1, Fig. 1).

Post-operative doppler of the recipient showed high The serum aspartate aminotransferase (AST) and ala-
portal blood flows (2000 ml/min, 315 ml/min/100 gm) nine aminotransferase (ALT) showed a rising trend in the
which was pharmacologically modulated with octreotide 2 post-operative week and methylprednisolone pulse
infusion during the 1% post-operative week. As per our therapy was given to which he responded well (Fig. 1).
unit protocol for partial liver graft, he was given intra- A percutaneous liver biopsy was not performed in view

Table 1. Trends of selected blood counts in the post-operative period (mean and range)

1st week 2nd week 3rd week 4th week 5th week 6th & 7th week

Haemoglobin (g/dl) 7.78 (6.9-9.6)  8.11 (7.5-8.5)  8.94 (8.3-9.8)  8.98 (8.5-9.5) 831 (7.5-9.2) 9.45 (8.3-11.1)
Platelet (x10° 41.28 (23-59)  31.14 (28-32)  50.43 (40-69)  52.43 (46-65)  65.71 (33-97)  153.75 (112-194)
pitre)

Total leucocyte 4.7 (1.69-7.09) 4.77 (2.39-8.69) 4.7 (3.67-6.53) 6.28 (4.44-9.42) 3.09 (1.88-5.98) 6.67 (2.89-12.68)
count (XIO3 pitre)

Absolute 0.24 (0.11-0.35) 0.11 (0.08-0.14) 0.14 (0.1-0.16) 0.31 (0.18-0.46) 0.22 (0.12-0.45) 0.58 (0.2-1.43)
lymphocyte count

(x10° pitre)

450 1 Rejection
< >
< >
400 A
350 A
300 A
250 A
COVID 19
200 < >
150 ‘
100 - /;=/
50
0
Pre-|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD|POD
op| 1| 2|3 |4|5|6|7|8|9|10[11|[12[13[14]|15]|16| 1718|2122 23|24 |25|26|27]|30]|32]36
—— AST (UL) 54 | 166|111 | 71 | 99 [136[ 171|177 | 182|192 | 176 [ 155|129 |109| 88 | 79 | 77 | 66 | 67 | 72 | 61 | 73 | 75 | 64 | 55 | 46 | 35 | 32 | 49
ALT (UIL) 26 |100| 90 | 81 | 98 [138 (237|237 | 365|400 | 405 | 375339 | 305 | 254 | 215|203 | 175 | 173 | 155( 135|130 | 127 [ 111 | 92 | 96 | 67 | 62 | 82
T bil (nmollL) [51.3| 149 |75.2(76.9|75.2| 53 [38.8/29.9| 26 [24.3| 21 | 19 [17.7| 17 | 17 [13.3|12.3|11.8[11.3| 87| 8.7 [ 94 [11.3| 87|94 (92| 8 [ 9.1 [112

Fig. 1. AST, ALT and total bilirubin values during the hospital course.
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of the existing thrombocytopenia. The four fold rise of
aminotransferases with absence of sepsis, normal doppler
study and cirrhosis being ethanol related was highly sug-
gestive of acute cellular rejection (ACR).

He had a satisfactory hospital course and was due for
discharge on POD20 when he developed fever. His tem-
perature was 101°F, heart rate 110 per minute, respiratory
rate 26 per minute with a drop in saturation to 88% on
ambient air. On day 2 of fever the RT-PCR from naso-
pharyngeal swab detected the presence of severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2). The
patient’s nasopharyngeal aspirate was negative for all oth-
er respiratory viruses confirmed with Rapid nucleic acid
amplification testing (Bio Fire Film Array Respiratory
Panel tests). His immunosuppression was modified, MMF
was stopped, oral steroid was changed to intravenous hy-
drocortisone and tacrolimus in low dose was continued in
view of recent recovery from acute rejection. His oxygen
saturation was maintained between 94% and 96% with
high-flow nasal cannula oxygen therapy (Fig. 2).

On day 3 of fever (POD22) he became increasingly ta-
chypnoeic (respiratory rate-37/min) and chest x-ray

showed patchy parenchymal bilateral opacities (Fig. 3).

Fever

www.ahbps.org

He was pre-emptively shifted to intensive care isolation
for possible need of invasive ventilation. Blood tests for
inflammatory markers including interleukin-6 (IL-6),
C-reactive protein (CRP), N-terminal pro b-type natriu-
retic peptide (NT-proBNP), serum ferritin and septic
screening were done. He was started on injection re-
mdesivir 200 mg on first day followed by 100 mg once
daily for the next five days. Subcutaneous enoxaparin 60
mg (0.6 ml) was given once daily and non-invasive ven-
tilation was continued (Fig. 2). However, despite these
measures there was a rapid clinical deterioration of his
oxygenation (NIV FiO:-0.5, Sp0,-92%, PaO,-71 mmHg
and PF ratio-143) along with elevated inflammatory mark-
ers 1L-6-74.65pg./dl, NT-ProBNP-1305 pg/dl and CRP-69.95
mg/dl (Fig. 4). The mean lymphocyte count continued to
remain less than 0.5x10° per microlitre till the 5t post-
operative week. HRCT chest could not be performed in
view of orthopnoea, instead serial bed side x-rays were
done (Fig. 3).

We decided against administration of tocilizumab, as
thrombocytopenia continued to persist in the late post-op-
erative weeks (Table 1). As our hospital was gradually

gaining experience in treating sick COVID-19 patients

‘ Non invasive ventilation: AIRVO & BIPAP

Nasal prong 02 (2-4 L/min)

Remdesivir

Convalescent plasma therapy

POD 20 POD 21 POD 22 POD 23 POD 24 POD 25 POD 26 POD 27 POD 29 | POD 31 POD 40 POD 44

SARS-

Index CoVop
+

symptoms

COovID
ICU

COVID Off

ward oxygen Discharge

Fig. 2. Clinical course and management timeline during severe COVID-19 pneumonia.
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Fig. 3. Serial chest X-rays showing gradual resolution of lung opacities.
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Fig. 4. Changes in the levels of inflammatory markers after treatment with convalescent plasma therapy and remdesivir duo.

with convalescent plasma therapy, our team decided to
treat him with fresh convalescent plasma for 2 consec-
utive days. The 1% aliquot of 200 ml plasma (cut-off index
COI-45.8) was transfused on day 4 of fever (POD23) and
2 aliquot of 230 ml (COI-81.55) was transfused the fol-
lowing day (POD24). The plasma donors were suitable
voluntary staff of our hospital who had recently recovered
from SARS-CoV-2 infection and been well for over 14

days. The fresh convalescent plasma obtained by aphe-
resis was transfused on the same day of donation. The
convalescent plasma was blood type matched but was not
checked for donor-specific antibodies. However the rare
possibility of convalescent plasma containing HLA anti-
bodies which could result in precipitation of rejection cer-
tainly exists.

On day 6 of fever (POD25), despite the above measures
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his 1L-6-253.9 pg./ml, CRP-106.04 mg/L, NT-ProBNP-
1426 pg/ml and ferritin-108.62 ng/ml continued to rise
along with associated worsening of hypoxia (Fig. 4). Our
team decided to transfuse an additional 3" plasma aliquot
of 200 ml (COI 93.53). All the three plasma aliquots were
obtained from different donors with IgG antibody titres of
more than 1:1000 (> 6.5 arbitrary unit/ml correspond to
an IgG antibody titre of approximately > 1:320).” The fur-
ther deterioration of his condition was halted with no need
for endotracheal intubation. He showed good recovery and
subsequent inflammatory markers improved (Fig. 4). On
20" day from index symptoms (POD40) he was off oxy-
gen therapy. The absolute lymphocyte count increased to
1.42x10° per microliter and a gradual radiological reso-
lution of the lung opacities was seen on serial chest x-rays
(Fig. 3). The aminotransferases and total bilirubin con-
tinued to show progressive improvement (Fig. 1). Despite
satisfactory clinical improvement, repeat nasopharyngeal
swabs for COVID-19 RT-PCR done thrice (day 10, 15
and 22 from index fever) continued to remain positive.
As per patient’s request to be in home quarantine, he was
discharged on 6" August 2020. He is doing well presently
and is being followed up telephonically.

DISCUSSION

In view of the long persisting COVID-19 pandemic and
the clinical worsening of patients awaiting liver transplant,
our unit decided to restart the transplant services. We fol-
lowed the national transplant society guidelines to resume
our transplant services after a layover of two months
(March, April).2 To restrict the possibility of nosocomial
COVID-19 transmission through mass contact our trans-
plant unit consisting of surgeons, anesthesiologists and in-
tensive care staffs were segregated and worked in alter-
nate seven day work schedule. The whole team was tested
for COVID-19 at the resumption of transplant program.
Those who were symptomatic or had contact with high
risk COVID-19 patients were quarantined for 14 days and
could resume duty only after negative RT-PCR. A dedi-
cated Infection care nurse (ICN) was assigned for mon-
itoring and contact tracing to ensure the safety of our
transplant unit. As our patient required multiple hospital
visits for variceal bleeds during this time of national lock-

down and was awaiting liver transplantation for a long

www.ahbps.org

time, we performed living donor liver transplantation on
him.

After undergoing an uneventful surgery, he developed
clinical acute rejection in the 2 postoperative week
which was treated with methylprednisolone pulse therapy.
Towards the end of the third postoperative week he con-
tracted severe COVID-19 pneumonia with impending res-
piratory failure.

He was switched from oral prednisolone to intravenous
hydrocortisone to ameliorate the cytokine release storm
(CRS).} Moreover, as he had just recovered from acute
rejection, we continued to give him tacrolimus in low
dose. Tacrolimus being a lymphocyte inhibitor, can be
safely continued in solid organ transplant recipients coun-
terbalancing the CRS with an added advantage of having
in vitro antiviral properties.3’9 The anti-metabolite MMF
was discontinued keeping in consensus with the universal
agreement regarding its withdrawal in post-transplant
management of severe COVID-19 infection.’

We used low molecular weight heparin (LMWH) pro-
phylactically to prevent thromboembolic episodes in our
patient. As COVID-19 infection can cause coagulopathies
with the involvement of venous, arterial and micro-
circulatory systems, there might be an increased risk of
hepatic artery and portal vein thrombosis in early post-
transplant period, the use of anticoagulants have now be-
come a standard clinical practice.lo

To treat his COVID-19 pneumonia we started him on
the potent broad-spectrum antiviral drug remdesivir (RNA
polymerases inhibitor). Remdesivir has minimal inter-
actions with immunosuppressant tacrolimus, hence it was
preferred over the other antiviral drug lopinavir/ritonavir
(protease inhibitor) although remdesivir can cause trans-
aminitis. In a study by Grein et al on compassionate use
of remdesivir in 61 covid-19 patients, of the four patients
who discontinued remdesivir only two of them had trans-
aminitis as the cause.'' As COVID-19 illness also can
cause liver injury, to distinguish the cause of transaminitis
due to remdesivir or COVID-19 virus may become chal-
lenging at times. In our recipient bilirubin and amino-
transferase levels during remdesivir administration did not
show an increase.

Despite remdesivir and other supportive measures his
hypoxia continued to worsen with impending need for tra-

cheal intubation. We contemplated the use of tocilizumab
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(IL-6 inhibitor) as it has shown to ameliorate CRS.
Recently it has been used by another centre to treat a
COVID-19 pneumonia infected liver transplant recipient.’
Elucidating the safety profile of tocilizumab, the drug
company stated that it could cause transaminitis with a
rare risk of liver failure requiring liver transplant.12 Also
tocilizumab being an IL-6 inhibitor may interfere with
early graft regeneration as IL-6 plays an important role
in liver regeneration.” In view of our patient having
thrombocytopaenia with recovering transaminitis and the
fear of potential hepatotoxicity, we decided against the
use of tocilizumab and considered the use of other avail-
able immunotherapies.

We had to make a choice between using intravenous
immunoglobins or CPT in our patient. Intravenous im-
munoglobulins are pooled human plasma which lack the
specific antibodies against COVID-19 virus."* CPT has
multipronged antiviral immunomodulatory effects-direct
neutralization and entry of virus into host cells, antibody
dependent cellular cytotoxicity and phagocytosis, comple-
ment action and other passenger proteins such as anti-in-
flammatory cytokines, defensin, pentraxins and the un-
defined protein from convalescent plasma donors."
Convalescent plasma has been successfully used to treat
infectious epidemic outbreaks for patients with SARS
(severe acute respiratory syndrome), MERS (Middle East
respiratory syndrome), and 2009 HIN1 influenza viruses.'®
The CPT has been shown to reduce mortality rate and
length of hospitalization from Wuhan.'" The literature is
not clear on the dosage and duration of CPT. We trans-
fused two aliquots of convalescent plasma in our recipient
however as he did not show much improvement an addi-
tional third aliquot was given to which he responded
well.”

Though the use of plasma therapy in solid organ trans-
plant is anecdotal, CPT with no potential interactions with
immunosuppressants and not affecting hepatic and renal
functions will form an important armamentarium in the
management of COVID-19 illness in SOT recipients.'®
Preliminary reports have suggested that remdesivir as a
sole antiviral may not be sufficient to prevent CRS."
Hence we used the combination of CPT and remdesivir
which may have accelerated the virus clearance thereby
inhibiting conflagration of CRS as seen by a considerable

improvement in his respiratory symptoms, fall in in-

flammatory markers and slow but gradual resolution of
lung opacities. On literature search, we did not come
across the use of this combination in the treatment of
COVID-19 pneumonia in liver transplant recipients.

As our centre did not have the facility to measure viral
RNA levels for assessment of response we depended on
the clinical, inflammatory markers and chest x-rays. The
absolute lymphocyte count being below the normal range
in the early post-operative period did not help us in the
prediction of disease severity. RT-PCR SARS-CoV-2 re-
mained positive at the time discharge making him an

asymptomatic shedder.”

CONCLUSION

We report the successful use of Convalescent Plasma
Therapy and remdesivir in the management of critically
ill COVID-19 pneumonia in post-operative liver transplant
setting. The inflammatory markers IL-6, NT pro-BNP and
CRP can be used for monitoring CPT response and for
determining the additional requirement of convalescent
plasma. As lymphocytopenia takes time to recover in the
early liver transplant period, it may not be a suitable pa-
rameter to assess the severity of COVID-19 pneumonia.
The CPT and remdesivir duo can prove to be a perfect
combination to salvage liver transplant recipients with se-

vere COVID-19 pneumonia.
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