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Abstract. Introduction. Androgen replacement therapy has been shown to be effective in the treatment of patients
with urolithiasis and androgen deficiency. The aim of the work was to find out whether androgen replacement
therapy is applicable in the treatment of patients with androgen deficiency in the specific conditions of the COVID-19
pandemic with regard to its possible influence on the most important link in the pathogenesis of COVID-19 — blood
coagulation. According to the results of hospital treatment of 199 men suffering from urolithiasis, it was found
that androgen replacement therapy is not an obstacle for therapeutic measures aimed at persistent restriction of
coagulation processes. Conclusion. In case of pandemic recurrence, androgen replacement therapy can be used
in the treatment of urolithiasis.
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COCTOAHMUE CUCTEMbI TEMOCTA3A Y MYXXYUH, BONbHbLIX YPOJIIUTUA3OM,
NnPOXoauBLIKUX NEYEHWUE B YCNOBUAX NAHOEMWX COVID-19
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Pestome. BeedeHue. AHpOreHHas 3aMecTUTeNbHAs Tepanusi nokasana cBok 3PeKTUBHOCTb B NIEYEHUM OONbHbIX
C MOYeKamMeHHOM 60one3HbIo M aHaporeHHbIM Aeduyntom. Lienbko paboTbl Obi10 BbISCHUTL, NPUMEHUMA N aHLPO-
reHHas 3amMecTuTeNbHas Tepanums B e4eHun 60MbHbIX C aHAPOreHHbIM AePULMTOM B CNELNGUYECKUX YCIOBUAX
nanaemun COVID-19 B TOM, YTO KacaeTcs ee BO3MOXHOrO BNUSHUSA Ha BaxHelliee 3BeHo naToreHesa COVID-19 —
npovecchl CBepTbIBaHNS kposu. Mo pesynbTaTam cTaunoHapHOro neverns 199 MyxuyuH, cTpagatoLmx yponuTuasom,
YCTaHOBIIEHO, YTO aHAPOreHHas 3amMecTUTeNbHasa Tepanus He ABNSETCS NPensaTCTBUEM ANS NPOBEAEHNs neved-
HbIX MEPONPUSATUIA, HaNPaBNEHHbIX HA CTOWKOE OrpaHNUYeHne KoarynsauMoHHbIX npoleccos. BoiBoA. Y 60MbHbIX,
cTpagatowwmx ot uHgekummn COVID-19 n 04HOBPEMEHHO MOMYYaOLMX aHAPOTEHHYI0 3aMECTUTENbHYIO0 Tepanuio
KaK YacTb JIeYeHMs yponuTinasa, JOCTUXMMO CTONKOE OrpaHNYeHne KoarynsauuoHHbIX NPOLEecCoB, N aH4pOreHHas
3aMecTuUTeNbHas Tepanus NpensTCTBUMEM AN 3TOro He ABnsetcs. B Gyayuiem, B criyyae NOBTOPeHUs NaHAeMUH,
aHAporeHHas 3amecTuTenbHas Tepanus MOXeT ObiTb MPUMEHEHa B NeYeHnn yponutuasa.

KntoueBble cnoBa: MoyekameHHas BonesHb, remocTas, aHgporeHHas tepanus, COVID-19
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INTRODUCTION MATRIALS AND METHODS
Androgen replacement therapy has shown its The organization of clinical studies. Laboratory tests

effectiveness in the treatment of patients with urolithiasis
and androgen deficiency [4-6]. The pandemic of a new
coronavirus infection has made adjustments in the use of
a significant part of treatment methods for a wide range of
diseases.

Articles published by urologists in scientific journals
during the coronavirus pandemic focus more or less on
organizational issues: the impact of reduced physical
activity during the pandemic on the course of urolithiasis
[10]; impact of drug treatment of nephrolithiasis on the
efficacy of COVID-19 vaccination [20]; assessment of the
burden on urologic units during the pandemic [11, 12];
management of urologic units in this setting [19]; triage
of patients [8, 9, 13] and, in particular, the possibility of
postponing surgical treatment until after the pandemic
[17]; methods of preoperative assessment of patients and
the choice of anesthetic techniques to provide urological
operations [15]; risk of postoperative complications [16] and
the quality of life of patients undergoing surgical treatment
for nephrolithiasis in pandemic conditions [23].

The pathophysiology of urolithiasis complicated by
coronavirus infection remains practically unstudied in the
world. The influence of androgen deficiency and, even more
so, the effectiveness of androgen replacement therapy,
carried out against the background of a new coronavirus
infection, are not considered.

At the same time, disturbances in the blood coagulation
system — an increase in coagulation, endothelial inflammation,
suppression of fibrinolysis are known as one of the main
manifestations of COVID-19 infection [1, 2, 7, 21]. Does
androgen replacement therapy have an effect on these
processes? Literature data on this issue are extremely scarce.

A study of the blood coagulation system in elderly men
showed a negative correlation between plasma testosterone
levels and blood platelet reactivity [18]. Androgens reduce
the activity of coagulation processes [14]. Their long-term
use can have antithrombotic effect [24]. One of the reasons
for the decrease in the activity of fibrinolysis is the increased
production of PAI-1, a plasminogen activator inhibitor.
However, at the same time, exogenous androgens inhibit
PAI-1 and thus increase fibrinolysis [22].

AIM

To clarify whether androgen replacement therapy is
applicable in the treatment of androgen-deficient patients
under the specific conditions of the COVID-19 pandemic with
regard to its possible effects on the coagulation processes.

were performed in accordance with standard methods in
the laboratory department of the State Budgetary Institution
“Elizavetinskaya Hospital” (St. Petersburg). The study in-
cluded 199 men aged from 25 to 68 years who were patients
of the urological unit (the head of the unit is Dr. N.S. Tagirov).
Most of the parameters were recorded four times: at the
time of the beginning of inpatient treatment, at the time of
its completion, in 4 months and 1 year after its completion.
Some parameters were registered three times: at the moment
of the beginning of inpatient treatment, after 4 months and
after 1 year. One half of the patients (100 patients) received
androgen replacement therapy, the other half (99 patients)
received conventional therapy (contact lithotripsy performed
after the extracorporeal shock wave lithotripsy). The method
of androgen replacement therapy was previously described
by the head of the collective [5, 6].

Statistical analysis of the results. We used the program
packages SPSS for Windows and STATISTICA v. 6.0. The
significance of intergroup differences was assessed by
nonparametric methods: Mann-Whitney U-test, Wilcoxon
criterion and ANOVA with Bonferroni correction [3].

RESULTS

Platelets. During the whole observation period, the
average number of platelets in COVID- and COVID+ groups
(Fig. 1) ranged from 290435 to 319+54 x 10% and did not
differ statistically significantly (p >0.05). In all patients,
regardless of the type of therapy, the dynamics of the index
was similar: no changes were observed during the treatment
(p >0.05). A statistically significant decrease in platelet count
(p <0.001) to 270431 to 279436 x 10% was observed by
4 months and remained at the same level up to 1 year.

Fibrinogen. The mean fibrinogen concentration in the
blood of COVID- patients was near the upper limit of normal
(2.0-3.9 g/L) from the beginning of hospital treatment and up to
1 year afterward (Fig. 2). Fibrinogen concentration decreased
in COVID+ patients and by 4 months was 4.05+0.84 g/L
(p< 0.001) with conventional treatment and 2.07+0.36
(p <0.001) with androgen replacement therapy. COVID+
patients receiving androgen replacement therapy had 1.74 g/L
(p <0.001) lower plasma fibrinogen concentration by 1 year
than the COVID- group. Among patients receiving conventional
therapy, the fibrinogen concentration in the COVID+ group
was 0.64 g/L higher (p <0.05) than in the COVID- group.

D-dimer. In COVID-patients, the mean level of this parameter
did not change significantly during the study; there were changes
in the range of 212+44 to 250463 ng/L (Fig. 3). D-dimer levels
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Fig. 1. Number (x10%1) of platelets in the blood of patients who
received traditional treatment (A) or androgen replacement
therapy (B) for urolithiasis: C+ — with COVID-19; C- —
without COVID-19. Stages of follow-up: 0 —at the beginning
of treatment; 1 — at the time of hospital discharge; 4 —
after 4 months; 12 — after 12 months. Mean * standard

deviation are presented

KonuyectBo (x10%n) TpoMGOLMTOB B KPOBM GOMNbHbIX,
nony4aslLNX MO NOBOAY YPONUTHa3a TPaguLMOHHOE nevye-
Hue (A) unu aHaporeHHyto 3amecTuUTeNbHyto Tepanuio (B):
C+ — ¢ COVID-19; C- — 6e3 COVID-19. dtankI Habntoge-
HuA: 0 — HaYano cTayMoHapHOro nevyeHusi; 1 — okoH4YaHue
CTaLMOoHapHOro neyvyeHus; 4 — yepes 4 mecsiua; 12 — yepes
12 mecsueB. MpeacTaBnenbl cpegHue apudmetnyeckme
* cpeaHekBaApaTUyecKoe OTKIIOHEHUe

Puc. 1.

were 4124163 to 398191 ng/L in COVID+ patients at the time
of treatment initiation. The level remained virtually unchanged
during conventional treatment, but decreased to 282+70 ng/L
after 4 months (p <0.001) and to 231+26 (p <0.001) after 1 year.
In the case of androgen replacement therapy, the decrease in D-
dimer levels to 68 ng/L (p <0.01) occurred during hospitalization.
By 4 months the decrease reached 124 ng/L (p <0.001), after
1 year the index remained at the same level.

Activated partial thromboplastin time (aPTT). The mean
value of aPTT at the beginning of hospital treatment ranged

OubpuHoren (2,0-3,9 r/n) Fibrinogen (2,0-3,9 g/1)
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Fig. 2.  Fibrinogen levels (g/L) in the blood of patients treated for
urolithiasis with conventional treatment (A) or androgen
replacement therapy (B): C+ — with COVID-19; C- — without
COVID-19. Other designations are the same as in Fig. 1

Puc. 2. YpoBeHb ¢ubpuHoreHa (r/n) B KpoBM nauueHToB, nony-

YaBLMX NO NOBOAY YpPONUTWa3a TpagMLMOHHOE neyeHue
(A) wnu aHpporeHHylo 3amecTuTenbHyto Tepanuio (B):
C+— ¢ COVID-19; C- — 6e3 COVID-19. Mpoune o603Haue-
HUA Te XKe, YTO U Ha puc. 1

from 28.4+2.3 to 40.0+13.8 s (Fig. 4). In the COVID- group,
the index decreased by 1.53-2.00 s during treatment (p <0.05).
APTT dynamics in COVID+ patients depended on the applied
treatment. The index first increased by 2.70 s (p <0.05) during
androgen replacement therapy, then decreased to the baseline
level. The decrease in the conventional therapy group was
observed within 4 months and amounted to 8.2 s (p <0.05).
Later aPTT was at the same level. In general (except for
the moment of hospitalization completion) aPTT in COVID+
patients was lower than in COVID- patients under androgen
replacement therapy and higher under conventional therapy.
International normalized ratio (INR). At the time of
inpatient treatment, the mean INR ranged from 1.1940.23
to 1.5440.60 (Fig. 5). INR remained at the same level or
increased in the group receiving only conventional therapy
and decreased in the group receiving androgen replacement
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Fig.3. D-dimer level (ng/L) in plasma of patients treated for
urolithiasis with conventional treatment (A) or androgen
replacement therapy (B): C+ — with COVID-19; C- —
without COVID-19. Other designations are the same as in
Fig. 1

YpoBeHb D-gumepa (Hr/n) B nna3me KpoBM GOMNbHbIX, No-
ny4yaBWKX NO NOBOAY YPONUTMasa TpaAuLMOHHOE neve-
Hue (A) unu aHgporeHHylo 3amecTuTenbHyto Tepanuio (B):
C+—c COVID-19; C- — 6e3 COVID-19. Mpouune o603Haye-
HUA Te Xe, 4TO U Ha puc. 1

Puc. 3.

therapy during the treatment of COVID+ patients. androgen
replacement therapy. By 4 months INR stabilized in the range
of 1.13+0.39 to 1.21£0.17, and by 1 year there were no
significant changes. The index was 1.07+0.23 to 1.19+0.47
units by the end of follow-up. Differences between COVID+
and COVID- groups were statistically significant only during
the treatment period and by the time of hospital discharge,
which was 0.23-0.40 units (p <0.01).

DISCUSSION

Platelets. The platelet count (Fig. 1) was within the
normal range (180-320x10%1) during the observation

AKTUBMpOBaHHOE YacTUYHOE TPOMGONNacTMHOBOE BpeMs
(25,1-36,5 c)
Activated partial thromboplastin time (25,1 - 36,5 s)
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Fig.4. Activated partial thromboplastin time (c) recorded in

patients receiving conventional treatment (A) or androgen
replacement therapy (B) for urolithiasis: C+ — with
COVID-19; C— — without COVID-19. Other designations are
the same as in Fig. 1

Puc. 4. AkTMBMpPOBaHHOE 4YacTMYHOEe TPOMOOMNACTMHOBOE BpeMs

(c), 3aperncTpupoBaHHoOe y 6ONbHbIX, NONYy4YaBLIKUX MO NOBO-
Zy yponuTuasa TpaguLMOHHOe JieyeHue (A) unm aHgporeH-
HyH0 3aMecTUTeNbHy Tepanuio (B): C+ — ¢ COVID-19; C- —
6e3 COVID-19. Mpoymne 0603HaueHUs Te xe, 4To U Ha puc. 1

period and underwent similar changes: a decrease during
treatment and by 4 months, later the maintenance at
the same level. The dynamics of the parameter was not
related to the type of urolithiasis treatment, nor to the
presence or absence of COVID-19 infection. According
to this indicator, new coronavirus infection is not a
contraindication for treatment of urolithiasis in general
and androgen replacement therapy in particular.
Fibrinogen. The amount of fibrinogen (Fig. 2) in
the blood of COVID+ patients decreased sharply during
treatment and in the first time after discharge from the
hospital, and by 4 months it was equal to the index in
the group of patients who did not suffer from a new
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Fig. 5. International normalized ratio recorded in patients treated
for urolithiasis with conventional treatment (A) or androgen
replacement therapy (B): C+ — indicates with COVID-19;
C- — indicates without COVID-19. Other designations are

the same as in Fig. 1

MexayHapoaHoe HOpManu3oBaHHOe OTHOLIEHWe, 3aperu-
CTPMPOBaHHOE Y 6ONbHbIX, NONYyYaBWKX NO NOBOAY Ypo-
nuTMasa TPaguULMOHHOE NeyeHue (A) UK aHAPOreHHy
3amecTutenbHyw Tepanuto (B): C+ — ¢ COVID-19; C- —
6e3 COVID-19. Mpoune 0603HaYeHUS Te Xe, YTO M Ha puc. 1

Puc. 5.

coronavirus infection. While baseline values differed,
the dynamics of the index was not related to the type of
treatment for urolithiasis. We consider these results as
confirmation that androgen replacement therapy used as
a component of treatment of urolithiasis is not an obstacle
to attenuation of coagulation processes in patients
suffering from the concurrent COVID-19 infection.
D-dimer. This indicator of fibrinolysis (Fig. 3) was within
the normal range (from 0 to 500 ng/L) in all patients. The
difference between COVID+ and COVID- groups leveled
out by 4 months in case of androgen replacement therapy,
while in case of conventional therapy it disappeared only
by 1 year. We believe that the coagulation restriction used

in COVID-19 is also not a contraindication for androgen
replacement therapy in the treatment of urolithiasis.

Activated partial thromboplastin time. We re-
gistered multidirectional changes in aPTT (Fig. 4). Sig-
nificant differences between the values of this index in
COVID+ and COVID- patients were noted in the course
of treatment, but only in patients receiving conventional
therapy.

International normalized ratio. In COVID+ patients
receiving androgen replacement therapy, INR increased
by 0.16 units during treatment (p <0.05), indicating
coagulation limitation (Fig. 5). The index did not differ
by 4 months between patients who had suffered from
coronavirus infection and those who had avoided
coronavirus infection. We consider these data as another
indication that it is possible to treat COVID-19 infection
and urolithiasis simultaneously, including with the use of
androgen replacement therapy.

CONCLUSION

In patients suffering from COVID-19 infection and
concomitantly receiving androgen replacement therapy as
part of the treatment of urolithiasis, sustained coagulation
limitation is achievable, and androgen replacement therapy
is not a barrier to this. In the future, if the pandemic recurs,
androgen replacement therapy may be used in the treatment
of urolithiasis.
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AONONMHUTENBbHAA UHOOPMALINA

Bknap aBTopoB. Bce aBTOpbI BHECN CYLUECTBEHHbIN
BKNapg B pa3paboTky KOHLEeNnuuu, npoBeAeHne uccnenosa-
HWS 1 MOArOTOBKY CTaTbM, NPOYY M 0f0BpUnu UHaNbHYH0
Bepcuto nepeq nybnvkayuen.
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KoHnukT mHTepecoB. ABTOpPbI 4EeKNapupytT OTCyT-

CTBME SBHbIX W MOTEHLMANbHbIX KOH(IIMKTOB UHTEPECOB,
CBS3aHHbIX C Nybrmkaumen HacTosLWEN CTaTby.

UcTouHuKk puHaHcmpoBaHuA. ABTOpbI 3asBNsOT 00

OTCYTCTBWW BHELUHETO (PMHAHCMPOBaHUS NPU NPOBEAEHUN
nccneaoBaHms.

WUHhopMmupoBaHHOe cornacue Ha ny6nukaumio. As-

TOpbI nony4yunn nuCbMeHHoOe cornacue nauneHToB Ha ny-
6nvn<au,mo MEeANLUMHCKNX OaHHbIX.
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