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Abstract

Introduction. Coronavirus disease (COVID-19)-associated pneumonia was a dangerous disease at the beginning
of 2021. However, there are almost no records of early infectious endocarditis of prosthetic heart valve in the
presence of such a disease. We present an interesting clinical case of successful treatment of complicated pathology.

The COVID-19 outbreak involved unique clinical complications that were superimposed on the progressive
heart failure due to prosthetic mitral valve dysfunction (its detachment) which did not allow time for active anti-
inflammatory therapy. Urgent replacement of the prosthesis made it possible to eliminate the infection and paved
the way for successful long-term antibacterial, antifungal and antiviral therapy.

The aim. To determine the features of management of patients with complex clinical pathology: prosthetic valve
endocarditis associated with COVID-19 and severe lung inflammation in the early postoperative period.

Case report. This work presents rare clinical case. A 46-year old male patient underwent successful surgery
(mitral valve replacement with posterior leaflet preservation and left atrium resection) at the Department of
Surgical Treatment of Acquired Heart Diseases of the National Amosov Institute of Cardiovascular Surgery
and was discharged in satisfactory condition. One month later, he was hospitalized again and diagnosed with
an early infectious endocarditis of prosthetic mitral valve and bilateral polysegmental COVID-19-associated
pneumonia. After a week of medicinal preparation (antibacterial therapy), the patient underwent repeat mitral
valve replacement in the presence of progressive heart insufficiency due to increasing paravalvular insufficiency.
Postoperative period elapsed without significant complications. The patient was discharged in satisfactory
condition on day 15 after surgery and primary rehabilitation.

Conclusion. Having a specific etiology, pneumonia significantly damaged mitral prosthesis structures by increasing
paravalvular insufficiency. Consequently, the patient underwent life-saving repeat mitral valve replacement in
the presence of COVID-19-associated pneumonia and under massive antibacterial treatment which continued
for 60 days after the patient’s discharge. An important element of successful treatment of COVID-19-associated
pneumonia is the selection of adequate antibacterial, antifungal and antiviral drugs.

Keywords: cardiopulmonary bypass, heart surgery, complicated surgery of prosthetic valve, mitral valve reoperation,
progressive heart failure, A-V postoperative block.
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Introduction. Early prosthetic valve endocarditis is a
serious surgery risk; however, it becomes extremely risky
when combined with coronavirus disease (COVID-19)-as-
sociated pneumonia [1, 2, 3,4, 5, 6, 7, 8].

Replacement of an infected prosthesis with new me-
chanical prosthesis made it possible to suspend the activ-
ity of infected prosthesis with residual effects not going
beyond the lungs and being subject to rapid conversion
within a month under severe antibacterial, antiviral and
antifungal therapy.

The aim. To determine the features of the management
of patients with complex clinical pathology: prosthetic
valve endocarditis in the presence of COVID-19 and severe
lung inflammation in the early postoperative period.

Case report. This was a rare case from the clinical
practice. A 46-year old male patient diagnosed with type
[V mitral valve insufficiency stayed in the National Amosov
Institute of Cardiovascular Surgery of the National Acad-
emy of Medical Sciences of Ukraine, at the Department
of Surgical Treatment of Acquired Heart Diseases, from
February 05, 2021 till February 18, 2021. The patient had
moderate pulmonary hypertension, permanent form of
atrial fibrillation for 2 years and type IIA heart failure (HF)
with preserved left ventricular ejection fraction (LVEF).
Echo findings obtained on February 05, 2021 (4 days prior
to surgery) are shown in Table 1.

Table 1
Echo findings before surgery
Parameters (units) Values
BSA (m?) 2.01
LV EDV (mL) 165
LV EDV / BSA (mL/m?) 82.1
SV (mL) 98
LV SV / BSA (mL/m?) 48.8
LVEF 0.59
LA diameter (cm) 5.0
PASP (mm Hg) 40

Three cusps, indurated, Ca (+), aortic
valve pressure gradient 9 mm Hg,
regurgitation (+)
Significant prolapse of both cusps, mu-
coid degeneration, regurgitation ++(+)

Normal, regurgitation +(+)

Aortic valve

Mitral valve

Tricuspid valve

BSA, body surface area; EDV, end-diastolic volume; LA, left atrium; LV,
left ventricle; PASP, pulmonary artery systolic pressure; SV, systolic
volume; MV, mitral valve.

There were no coronary artery diseases discovered
according to coronarography dated February 08, 2021.

The surgery took place on February 09, 2021. In
particular, mitral valve replacement with posterior cusp

preservation was performed, PLANIX 29 mm (bicuspid
mechanical prosthesis) was implanted and the LA
appendage resection was performed (Prof. Volodymyr
V. Popov). Postoperative period was unremarkable, the
wound healed by primary intention. The total blood loss
was up to 300.0 mL during the hospital period, so the
donated blood components (red blood cells, plasma)
were not used. Hemoconcentrator and cell saver were not
used. Sinus rhythm restoration was confirmed by echo
at discharge. The patient was discharged in satisfactory
condition without the signs of inflammatory process and
with normothermia on February 18, 2021. Echo findings
obtained on day 8 after surgery (February 17, 2021) are
shown in Table 2.

Table 2

Echo findings after surgery in the hospital period
Parameters (units) Values

BSA (m?) 2.01

LV EDV (mL) 140
LVZEDV/ BSA (mL/ 69.7

m?)

SV (mL) 80

LV SV / BSA (mL/m?) 39.8

LVEF 0.57

LA diameter (cm) 5.0

PASP (mm Hg) 38

MV prosthesis MV prosthesis pressure gradient

11 mm Hg
Normal, regurgitation +1

Tricuspid valve

There was no data about pulmonary disease at dis-
charge (Fig. 1).

Nevertheless, the patient’s body temperature increased
to 40 °C on February 28, 2021 (day 20 after surgery),

Fig. 1. Chest X-ray dated February 20, 2021
(day 11 after surgery and day 2 after discharge)
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Fig. 2. Chest X-ray dated March 16, 2021

and the fever lasted for a week. COVID-19-associated
pneumonia was diagnosed. Afterwards, subfebrile
temperature was present, but general weakness and
shortness of breath increased. The patient consulted the
National Amosov Institute of Cardiovascular Surgery and
was hospitalized with an early mitral valve prosthesis
infectious endocarditis on March 15, 2021. The patient
had pulmonary hypertension, type 1IA HF, normal LVEF
and bilateral polysegmental pneumonia. Chest X-ray is
shown on Fig. 2.

Echo findings obtained on March 16, 2021 during sec-
ond hospitalization are shown in Table 3.

The diagnosis was confirmed with transesophageal
echocardiography (Fig. 3).

The pleural puncture was made on March 15, 2021
(day 7 before repeated surgery - repeated replacement
of the mitral valve) due to left sided hydrothorax. 500 mL
of serous liquid was removed. The complete blood count
showed anemia (hemoglobin 92 g/L on admission), in-
creased erythrocyte sedimentation rate (ESR) up to
29 mm/h and white blood cell differential moved to the
left (banded neutrophils 8%). The level of C-reactive pro-
tein was 39.6 mg/L, procalcitonin was 0.11 ng/mL. The

0315.091257 Name
Cardiac

Table 3

Preoperative echo findings at the second hospitalization
Parameters (units) Values
BSA (m?) 1.98
LV EDV (mL) 151
LV EDV / BSA (mL/m?) 76.3
SV (mL) 82
LV SV / BSA (mL/m?) 414
LVEF 0.54
LA diameter (cm) 4.8
PASP (mm Hg) 48

MV prosthesis pressure gradient
19 mm Hg, regurgitation ++. Moder-
ate paravalvular insufficiency. Linear
movable formations (vegetation) are

visible on the LV side

Normal, regurgitation up to ++(+)

MYV prosthesis

Tricuspid valve

lung vital capacity was 73%. According to echo dated
March 16, 2021, the sinus rhythm was disrupted and the
atrial fibrillation with a rate of 80/min was observed. The
pre-surgery preparation was carried out, which included
antibacterial and antifungal therapy. No growth of mi-
croorganisms was discovered during numerous bacterio-
logical blood and pleural fluid tests. Hyperthermia up to
37.5-38.0 °C was observed before re-operation.

Repeat mitral valve replacement was performed on
March 22, 2021 by professor Volodymyr V. Popov. Op-
erative risk was 10.05% according to the EuroSCORE 11
system.

The surgery lasted for 370 minutes with cardiopulmo-
nary bypass (CPB) for 121 min and general hypothermia
(29.7 °C). Aortic cross-clamping time was 77 min and in-
traoperative blood loss was 150 mL with the use of Cell-
Saver.

The surgery was performed with median sternotomy
for the second time. Right heart was isolated from adhe-

..........

Fig. 3. Transesophageal echocardiography dated March 15, 2021
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sions. Aorta and venae cavae were cannulated, CPB proce-
dure was started with Custodiol antegrade cardioplegia of
1500 ml, administered into aortic root. Cardiac electrical
activity disappeared during the first minute. LA was in-
cised. Small vegetation was observed on the mitral valve
prosthetic cuff and annulus. The prosthesis and vegetation
were removed. The formerly preserved posterior cusp of
the mitral valve was also removed. The bed was treated
with antiseptic solutions multiple times according to the
scheme developed in the Institute. St. Jude Medical me-
chanical heart valve 29 mm was implanted with the help
of 14 Z-type stitches and Prolene 2-0 suture without any
synthetic materials.

Since the seals were not used during prosthesis im-
plantation due to infectious endocarditis, the surgeon had
to make deep Z-type stitches through inflamed tissues of
annulus and LA. The probability of full atrioventricular
(AV) block was very high in such case. The heart restored
its function by itself after atrium closure and aorta clamp
removal. General warming of the patient up to 36.8 °C was
provided. After CPB was removed, central venous pres-
sure was 60 mm WG, LA pressure was 180 mm WG, arte-
rial blood pressure was 115/70 mm Hg. Inotropic support
was introduced with noradrenalin (0.07 pg/kg/min) and
dobutamine (5.0 ug/kg/min) after CPB was removed.

Postoperative period lasted for 43 hours in the inten-
sive care unit without any complications. Artificial lung
ventilation lasted for 6 hours. Inotropic support with do-
butamine was tapered from 3 to 1 pg/kg/min during the
first 24 hours and was stopped the next day.

Creatine kinase-MB values were 66 pumol/L and total
creatine phosphokinase was 987 umol/L on March 23,
2021. The exudate volume was 500 mL over the whole
period, including serous exudate from the pleural cavities.

After the patient’s discharge from the intensive care
unit, medical treatment (Meronem, Metronidazole, Rifam-
picin, Fluconazole, anticoagulant therapy etc.) was contin-
ued successfully. An artificial cardiac pacemaker (DDD)
was implanted on April 02, 2021 due to constant third-
degree AV block.

Echo findings obtained before hospital discharge on
April 05, 2021 are shown in Table 4.

In postoperative period, pneumonia symptoms were
still observed, but oxygen support was not necessary
(Fig. 4).

ESR and leukocytosis decreased during treatment.
The dynamics of complete blood count values is shown in
Table 5.

Complaints about shortness in breath decreased with
time, and X-ray showed decrease of pneumonia evidence
(Fig. 5).

The level of C-reactive protein decreased to
28.03mg/L (March 30,2021), and the level of procalcitonin
was <0.1 ng/mL (March 30, 2021). The maximum body
temperature was 37.2 °C on day 3 after surgery. There was

Table 4
Echo findings at the second hospitalization

Parameters (units) Values
BSA (m?) 1.98
LV EDV (mL) 150
lr_rYz;EDV/ BSA (mL/ 761
SV (mL) 87
LV SV / BSA (mL/m?) 439
LVEF 0.58
LA diameter (cm) 4.4
PASP (mm Hg) 42

MV prosthesis MV prosthesis pressure gradient

12 mm Hg, regurgitation (+)

Tricuspid valve

Normal, regurgitation up to +

Fig. 4. Chest X-ray dated March 25, 2021 (day 4 after surgery)

no hyperthermia during the last 8 days in the hospital. The
wound healed with primary intention.
The patient was discharged on day 15 after surgery in
satisfactory condition.
After hospital discharge, the following treatment was
recommended for 60 days:
e Fluconazole 100 mg twice daily per os for 60 days
e Meronem 1.0 twice daily intravenously by drop infusion
for 60 days
e Metronidazole 500 mg three times daily per os for
10 days
e Rifampicin 150 mg twice daily per os for 60 days
e Warfarin 5 mg per day under international normalised
ratio control (constantly)
e Meloxicam 7.5 mg twice daily per os after meals for
1 month
e Dexamethasone 4 mg intramuscularly for 10 days
The offered treatment was successful, as proved by
X-ray 39 days after hospital discharge (Fig. 6).
In 1 year and 3.5 months after repeated surgery (on
July 04, 2022), the patient underwent examination at the
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Table 5
Clinical indicators of blood at the stage of the second hospitalization in the postoperative period
Date
March 18, March 23, March 29, April 01, April 02, April 05,
2021: 2021: 2021: 2021: 2021: 2021:
March 16, before day 3 after day 8 after  day 11 after day 12 after day 15 after

Values 2021 surgery surgery surgery surgery surgery surgery
Hemoglobin (g/l) 92 98 110 99 100 109 105
Red blood cells 3.2 3.2 3.6 34 34 3.8 3.6
(x102/L)
ESR (mm/h) 20 29 30 2 10 8
White blood cells 8.0 7.7 13.6 8.6 71 3.5 6.4
(x10°/L)
Platelets (x10%/L) 335 363 290 358 407 404 334

Fig. 5. Chest X-ray dated April 05, 2021 (day 16 after surgery)

National Amosov Institute of Cardiovascular Surgery. The
state of health was good without any complaints. The pa-
tient started working as a tractor driver 3 months after
hospital discharge, working 12 hours a day and farming
741 acres of his own land.

Echo findings are shown in Table 6.

According to the data in Table 6, the LV volume and
pulmonary pressure decreased, and there were no signs of
the mitral valve prosthesis dysfunction.

No signs of the mitral valve prosthesis dysfunction,
deposits or new formations on the prosthesis were found
during computed tomography (CT) imaging on July 04,
2022 (Fig. 7,8, 9).

Discussion. The distinctive feature of this clinical
case is the possibility to repeat mitral valve replacement
in presence of active COVID-19-associated pneumonia
and progressive heart insufficiency due to intraprosthetic
fistula and septic intoxication. Although the pathogen of
inflamed prosthesis was not identified from bacteriological
test swab, continuous balanced antibacterial and
antifungal therapy for 60 days gave the opportunity to gain
stable remission and general recovery from COVID-19-

Fig. 6. Chest X-ray dated May 17,2021 (day 55 after surgery)

Table 6

Echo findings 1 year and 3.5 months after repeated surgery
Parameters (units) Values
BSA (m?) 2.01
LV EDV (mL) 112
LV EDV / BSA (mL/m?) 56
SV (mL) 72
LV SV / BSA (mL/m?) 36
LVEF 0.64
LA diameter (cm) 4.6
PASP (mm Hg) 30

MV prosthesis pressure gradient
10 mm Hg, regurgitation (+)
Normal, regurgitation up to +

MV prosthesis

Tricuspid valve

associated pneumonia and other concurrent pathogens
which could not be identified even after numerous blood
culture and swab tests of removed mitral valve prosthesis.

It is important to emphasize that no synthetic material
was used during prosthesis implantation in the inflamed
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Fig. 7. Heart CT imaging on July 04, 2022
(1 year and 74 days after the second surgery)
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Fig.9. Heart CT imaging on July 04, 2022

area of left AV annulus. However, an infection of conductive
tracts should be expected when gripping the tissues
deeply around annulus in order to avoid paravalvular
insufficiency. As a result, full constant third-degree AV
block and implantation of an artificial cardiac pacemaker
(DDD) became an important element of hospital treatment
stage completion.

Conclusion. The possibility of reprosthetics of the
mitral valve in presence of active COVID-19-associated
pneumonia and progressive HF due to intraprosthetic
fistula and septic intoxication has a chance of success. With
such early postoperative prosthetic valve endocarditis, it
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Fig. 8. Heart CT imaging on July 04, 2022

is not advisable to wait for the consequences of COVID-19
to pass and a co-infection to be detected. It is necessary
to carry out surgical intervention with radical cleaning of
the focus of infection in the ring and reliable fixation of the
prosthesis, avoiding intraprosthetic fistulas and recurrence
of infection in the area of the prosthesis. Radicality of
elimination of the infection during the prosthesis removal
should be maximal to avoid recurrence of the infection.
In this case, the surgeon provided maximum removal
of vegetations and made wide grips of the fibrous ring
without using Teflon strips. This made it possible to form
an ideal fixation of the prosthesis, but at the same time
an artificial AV block occurred. An important element
of successful treatment is long-term antibacterial and
antifungal treatment for 60 days after discharge.

Conflict of interest. The authors have no conflicts of
interest to declare.
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PaHHi npoTe3Hunii eHAOKapAUT 3a HasBHOCTI acouioBaHoi 3 COVID-19 nHeBMOHii

Monos B. B., o-p Mea. Hayk, npodecop, 3aBigyBay Bigminy
bonbwak 0. 0., KaHA. Mef. Hayk, likap-Xipypr cepLeBo-CyAMHHWUIA, CTapLUMIA HAYKOBWI CMiBPOBITHMK
bykapim B. XK., nikap-Xipypr cepueBo-CyanHHMIA, MONOALWNIA HAYKOBMI CNiBPOBITHUK
Xopouwkosarta 0. B., kaHz. Mea. Hayk, nikap-kapaionor
Tpem6oBeubKka 0. M., o-p Men. HayK, 3aBigyBay BiA4iNeHHS XipypriYHOro NikyBaHHSA NaToNOrii Miokapaa,
TpaHCNaHTaLii Ta MeXaHiYHOI NiATPUMKM cepus i nereHb

Binain xipypriuHoro nikyBaHHsa HabyTux Bag, cepus, Y «HauioHanbHWI iHCTUTYT cepueBo-CyauHHOI Xipyprii iMeHi M. M. AMocoBa
HAMH YkpaiHu», M. Kui, YkpaiHa

Pe3iome. COVID-19-aconifioBaHa mHeBMOHis Ha nmo4aTKy 2021 poky 6y/1a 3arpo3/IMBUM 3aXBOpOBaHHAM. [IpoTe B
JliTepaTypi Mailke He ONKCAHO BUNA/KIB pAHHBOI0 iHPEKIIHHOTO0 eH/J0KAPAUTY NPOTE30BaHOI0 KJIalaHa ceplis Ha Tii
oZiGHOTO 3aXBOPIOBaHHS. MU MpeACcTaBAsIEMO IiKaBUH KJIiHIYHUH BUNIQI0K YCIiLTHOTO JIIKyBaHHS CKJIaHOI aToJI0Tii,
YCKJIaJIHEHOI THeBMOHIEI0.

Cnasiax COVID-19 indekuii cTBOpUB yHiKa/IbHI KIiHIYHI YCKJIaIHEHHS, IKi HAaKJIaJJaJIUCS Ha IPOTPECY0YY CEepLIEBY
HeJlOCTaTHICTb 3a paXyHOK AUCPYHKIII MiTpaJbHOr0 NpoTe3a - Horo BipuBY, 1110 He 3aJIMLIAJI0 YaCy Ha aKTUBHY IPOTHU-
3anasibHy Teparmnit. TepMiHOBa 3aMiHa MpOTe3a Jjajia 3MOTY yCyHYTH crajiax iHdekil Ta cTBoOpuJIa ISXU JJIs yCIiIIHOI
JIOBrOTpHUBaJIOi aHTUGAKTepiasbHOI, IPOTUIPUOKOBOI Ta IPOTUBIPYCHOI Teparii.

MeTa - BU3HAUeHHs1 0COOJIMBOCTEN BeJeHHS MALi€HTIB 3i CKJIAJHOIO KJIIHIYHOIO MATOJIOTIEI0, a caMe NMPOTE3HOr0
eHJloKapAUuTYy 3a HasgBHOCTI COVID-19 indekuii Ta TsXKKOro 3anaJieHHs JiereHb y paHHil nicasonepaniiHuii nepiof,.

Kniniyamit Bunagoxk. I1ig yac ctpauHoi koBifHoI enigeMii Bunaaku npueaHandsa COVID-19 B paHHbOMY micasiomne-
pauiiiHoMy nepiozi mic/is 3aMiHM MiTpa/IbHOTO KJIaNaHa - e Maike ¢paTaJbHUU BUPOK. Aste nanieHT b., 4os10BiK, 46 po-
KiB, 6yB yCHiIIHO NpOONepoBaHUH (IPOTe3yBaHHSA MITPaJbHOTrO KJlanaHa 3i 36epekeHHsAM 3a/JHbOi CTYJIKU Ta pe3eKLii
BYIIKA JIIBOTO NepejicepAsa) y BiaAiui xipypriudoro JiikyBaHHs HabyTux Bag cepus /[1Y «HanioHanbHUN IHCTUTYT cep-
1eBo-cyAnHHOI xipyprii imeni M. M. AmocoBa HAMH Ykpainu» Ta BUnvucaHui y 3aj0BiibHOMY cTaHi. Yepe3 MicsALb 6yB
MMOBTOPHO TOCIITa/li30BaHUM 3 JliarHO30M: paHHIN IHQEKIIHHUN eHJJOKapAUT MPOTe30BaHOTO MIiTPaJibHOTO KJianaHa
cepus, ABoGiYHA noJsiicerMmeHTapHa COVID-19-aconilioBaHa mHeBMOHif. [licjisg THKHEBOT MeJUKaMeHTO3HOI MiZiIrOTOBKHU
(aHTHGaKTepiasbHA Teparisi) MalieHTY Ha Ui MPOrpecyryoi cepleBoi HeJOCTAaTHOCTI 32 paXyHOK 3POCTAaHHS pO3Mipy
napakJiallaHHOI HeZJOCTaTHOCTI 6y/10 BUKOHAHO peNpoTe3yBaHHSA MITpa/bHOIO KJanaHa. 3anaJbHUN Npolec y JlereHsax
6yB B akTHUBHIl ¢asi, ajle yepe3 NporpecyBaHHs cepleBoi HeJOCTaTHOCTI MU He MOIJIM YyeKaTw. [licisonepaniinuii ne-
pioz mepebiraB 6e3 CyTTEBUX YCKJIaJJHeHb, Ha 15-y 106y micss onepauii Ta moyaTkoBoi peabisitalii xBopuii 6yB BUIH-
CaHUM y 33/10BIIbHOMY CTaHi 3 peKoMeHJALiSIMU POJJOBXKEHHS aHTHGaKTepiasbHOI Teparii Ha 60 JHIB.

BucHOBKH. MOXJIMBICTh penpoTe3yBaHHS MiTpaJIbHOTO KJianaHa Ha HUBI akTuBHOI ¢pasu COVID-19-aconilioBaHoi
MMHEBMOHII Ta HassBHOCTI Mporpecyoyoi cepueBoi HeJOCTATHOCTI 32 paxyHOK MapanpoTe3Hol ¢gicTynu He € Ge3HaAiN-
HOM omnepatier. He noTpi6Ho yekaTu JikBiganil HacaiakiB COVID-19, a Takox igenTudikanii aconiiioBanoi inpexnii
IIpY [IbOMY PaHHbOMY MicJsoNepaliiHOMy NpPOTe3HOMY eHJoKapAuTi. C/iJ NpoBecTH aKTUBHY Xipyprilo, 30kpema
paAuKaJbHe YHIeHHs JAKepesa iHPekwil Ha Micii ¢ibpo3Horo Kiablg Ta HafAilHy ¢ikcarnio npoTe3a, yHUKalOYH Ha-
panpoTe3Hux GicTy/1 Ta penquuBy iHGeknil Ha Micui npoTe3a. [IposioHroBaHa aHTUOAaKTepiaJbHA Ta NPOTUTPUOKOBA
MiITPUMKa NpoTsAroM 60 AHIB Mic/is BUNKCYBaHHS, BUGIp BiJIMOBIAHUX aHTUOAKTepia/IbHUX, IPOTUTPUOKOBUX i MPOTH-
BipyCHHUX NpenapariB € BaXKJMBUMH eJIeMEHTAMHU yCIixy JiikyBaHHs. Yepe3 1 pik micsig onepauii nanieHT npaioe dpep-
MepOM 3 FTapHUM Pe3yJIbTaTOM.

Kawouoei carosa: wmyyHull kpogooble, yck1adHeHa onepayisi npome3sy8aHHs KAanaHa, peonepayisi MimpaabHo20 KA4-
naua, npozpecyroua cepyesa Hedocmamuicme, AV-nicasionepayitiHuti 6.,/10k.
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