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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Introduction.

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), responsible for the coronavirus disease 2019 (Covid-19)
global pandemic, continues to spread rapidly with increasing
daily hospitalizations and deaths worldwide [1]. Even though
vaccine platforms are expected to significantly reduce the burden
of disease [2], the amount of active Covid-19 cases continue
to demand the development of effective treatments. Emerging
viral variants [3,4] and vaccination hesitancy [5,6] may extend
or aggravate this problem, particularly in developing countries
where access to vaccines is already limited [7].

The pathogenesis of Covid-19 is thought to be driven by
SARS-COV-2 replication in the early stages of the disease,
while a dysregulated immune/inflammatory response appears
to promote tissue damage in later phases [8]. Therefore, the
use of thymic peptides might improve immunomodulation and
clinical outcomes in the complex management of COVID-19
in moderate-to-severe cases. We report a nonrandomized phase
2 clinical trial with historical controls, using propensity score
matching (PSM) from the registry data of the Hospital Santa
Barbara Integrado, to evaluate the safety and efficacy of oral
thymic peptides in the treatment of hospitalized Covid-19
patients in Honduras. The trial protocol was approved by the
Catholic University of Honduras IRB in Tegucigalpa and
registered by the General Directorate for Regulatory Framework
Surveillance of the Ministry of Health of Honduras. Written
informed consent was obtained from all the patients or from
a legal representative if they were unable to provide consent.
ClinicalTrials.gov ID: NCT04771013.
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Materials and methods.

Hospitalized patients aged > 21 years with confirmed
Covid-19 by detection of viral nucleic acid (RNA) using reverse
transcription polymerase chain reaction (RT-PCR), viral antigen,
or IgM antibodies to the virus were eligible for enrollment.
Unfortunately, there were no laboratories in Honduras that
performed analyses for specific viral variants. Patients were
required to present with at least one of the following: oxygen
saturation level below 94%; complete blood count showing
lymphopenia, neutrophilia, or both; positive C-reactive protein;
and chest radiography or computed tomography scan with
ground-glass opacities. All patients were hospitalized with
oxygen by mask or nasal prongs, which corresponds to a score
of 5 according to the World Health Organization (WHO) clinical
progression scale [9]. Pregnant and breastfeeding women, as
well as organ transplant recipients, were not eligible.

Thymic peptides were isolated from 25 thymus glands of 6-
to 10-month-old calves bred in an organic production system
through acid lysis. The entire cervical and thoracic thymus gland
portions were used to obtain 100 g of the lyophilized product.
Thymic peptides were administered orally once a day by trained
physicians either one hour before or two hours after a meal,
in a 250-mg dose, dissolved in 50 mL of water, until hospital
discharge or death within a 20-day period. The dose used was
in accordance with previous clinical safety reports and trials
that have used oral thymic peptides in respiratory infections,
the elderly, and other conditions [10,11], and the availability of
calves in our production system to cover a maximum of 20 days
of treatment for each patient.
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Outcomes.

Patients were evaluated daily during hospitalization from days
1 through 20. The primary outcome measures included the time
to recovery and number of participants with treatment-related
adverse events and side effects. The first primary endpoint of
this study was measured in days to clinical recovery, defined
as the first day, during the 20 days after enrollment, on which
a patient met the criteria for categories 1, 2, or 3 on an eight-
category ordinal scale (as described by Beigel et al.) [12]. The
categories were as follows: 1, not hospitalized and no limitations
of activities; 2, not hospitalized, with limitation of activities,
home oxygen requirement, or both; 3, hospitalized, not requiring
supplemental oxygen and no longer requiring ongoing medical
care; 4, hospitalized, not requiring supplemental oxygen but
requiring ongoing medical care (related to Covid-19 or other
medical conditions); 5, hospitalized, requiring supplemental
oxygen; 6, hospitalized, requiring noninvasive ventilation or
use of high-flow oxygen devices; 7, hospitalized, receiving
invasive mechanical ventilation or extracorporeal membrane
oxygenation; and 8, death. Adverse events > Grade 3 were
registered using the Common Terminology Criteria for Adverse
Events Version 5.0 (CTCAE v5.0) and side effects were
evaluated as defined by the Generic Assessment of Side Effects
in Clinical Trials (GASE).

The secondary outcome measure was overall survival, defined
as the time from the start of treatment until death for any reason
in the 20-day period. The average length of hospital stay was
analyzed as a complementary analysis using the Kaplan-Meier
method.

Statistical analysis.

For the comparison group, propensity score matching using
IBM SPSS ver.25 (IBM Co., Armonk, NY, USA) was performed
based on registry data. Heatmap and dimensional reduction
techniques using principal component analysis were applied to
determine the global comparison between the two groups.

Analyses of time to recovery, mortality, length of hospital stay,
and time to supplemental oxygen withdrawal were estimated
using the Kaplan—Meier method. Cumulative incidence curves
were compared between the two groups using the log-rank test.
The Cox proportional hazard model was used to estimate the
hazard ratio (HR) and 95% confidence interval (CI). For time
to recovery, data for patients who died or did not recover were
censored on day 20. For mortality, patients who did not die were
censored on day 20. For length of stay, patients who were not
discharged on day 20 and those who died were censored on day
20. For supplemental oxygen withdrawal, patients who still
required oxygen therapy after day 20 and those who died were
censored at day 20.

Differences in base drug treatments among groups were
analyzed using the chi-square test or Fisher’s exact test, when
appropriate. Safety analysis findings are descriptive in nature and
not based on formal statistical hypothesis testing. The number of
patients who presented with adverse events in the prospectively
treated group, which was > Grade 3 according to CTCAE v5.0,
and the number that manifested side effects according to GASE,
were considered. All P-values were two-sided, and all analyses
were performed according to the intention-to-treat principle.
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Results.

A total of 44 patients were analyzed in this study: 22 in the
thymic peptide group and 22 in the standard care group (Figure
1). Between February 10, 2021, and April 12, 2021, patients
were prospectively assessed for eligibility for the intervention
group. For the comparison group, registry data from June 2020
to February 2021 were considered, as the standardization of the
therapeutic management of the Honduran national guideline
for the entire study period occurred in May 2020 [13]. Within
the thymic peptide group, acute infection for COVID-19 was
confirmed by antigen detection in 86.4% (19/22), RT-PCR in
4.5% (1/22), and 1gM in 9.1% (2/22) of participants. Within
the standard care group, acute infection for COVID-19 was
confirmed by RT-PCR in 63.6% (14/22), antigen detection in
31.8%/(7/22),and IgM in 4.5% (1/22) of patients. Dimensionality
reduction by principal component analysis demonstrated the
overlapping of both groups, and heatmap analysis showed
homogeneous baseline characteristics (Figure 2). Together,
these results indicate that the groups were globally similar in
their severity indices after matching.

Demographic and clinical characteristics of the patients at
baseline are shown in Table 1. The median number of days
between symptom onset and hospitalization/enrollment was
11.5 (interquartile range: 9-13) in the intervention group and
10 (interquartile range: 9-14) in the standard care group. In
the thymic peptide and standard care groups, 15 (68.2%) and
13 (59.1%) were men, and the mean (£SD) age was 52+16
years and 57+17 years, respectively. All patients were mestizo.
Most patients had one or more comorbidities (75%), mainly
hypertension (36.4%) and diabetes (31.8%). Notably, 61.4% of
patients in both groups had elevated liver enzyme or creatinine
levels at admission. All patients were WHO clinical progression
score 5 at hospitalization/enrollment, and most (86.4%) had an
oxygen saturation of <91%.

The median time to recovery in the thymic peptide group
was 6 days, compared with 12 days of standard care. Kaplan-
Meier analysis revealed a significantly shorter time to recovery
in the intervention group (log-rank test, P=0.002) (Figure 3).
The hazard ratio for recovery was 2.75, with a 95% confidence
interval of 1.34 to 5.62. No side effects or adverse events
related to thymic peptides were reported during the 20-day
follow-up hospitalization period. This is in accordance with
previous literature of thymic peptide safety and toxicity studies
[11,14,15].

No deaths occurred in the thymic peptide group by day 20. In
contrast, the Kaplan-Meier estimate of mortality for the standard
care group by day 20 was 24% (Figure 4). This difference was
statistically significant (log-rank, test P=0.02). Kaplan-Meier
analysis showed a median time to oxygen therapy withdrawal
of 4 days in the thymic peptide group, as compared with 10
days in the standard care group (hazard ratio, 2.3; 95% CI, 1.13
to 4.67; log-rank P=0.01). Patients in the intervention group had
a shorter length of in-hospital stay (median, 6 days, compared
with 12 days; hazard ratio for discharge, 2.34; 95% CI, 1.16-
4.75; log-rank P=0.01), which may have influenced the lack
of side effects and adverse events reported in the intervention

group.
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Table 1. Demographic and clinical characteristics of the patients at baseline. *
Characteristic ;[;nilegl)c peptides (S;::;;z)lrd care 2;’:214)
Age
Mean -yr 52+16 57+17 54+£16
Distribution - no. (%)
<60 years 15 (68.2) 12 (54.5) 27 (61.4)
61-64 years 2(9.1) 3(13.6) 5(11.4)
> 65 years 5(22.7) 7(31.8) 12 (27.3)
Sex — no. (%)
Female 7(31.8) 9 (40.9) 16 (36.4)
Male 15 (68.2) 13 (59.1) 28 (63.6)
Race - no. (%) T
Mestizo 22 (100) 22 (100) 44 (100)
Median no. of days since symptom onset (IQR) 11.5 (9-13) 10.0 (9-14) 10.5(9-13)
No. of comorbidities 2+1 242 2+1
Coexisting conditions - no. (%)
Diabetes 1 11 (50) 3(13.6) 14 (31.8)
Hypertension 7 (31.8) 9 (40.9) 16 (36.4)
Obesity 2(9.1) 4 (18.2) 6 (13.6)
COPD 1 (4.5) 1 (4.5) 2 (4.5)
Heart Failure 0(0) 1(4.5) 1(2.3)
Organ damage (other than lung) § 12 (54.5) 15 (68.2) 27 (61.4)
WHO clinical progression score 5 - no. (%) 22 (100) 22 (100) 44 (100)
Heart rate distribution- no. (%)
51-90  beats/min 14 (63.6) 10 (45.5) 24 (54.5)
91-110 beats/min 6(27.3) 10 (45.5) 16 (36.4)
111-130 beats/min 2(9.1) 2(9.1) 409.1)
Systolic blood pressure distribution- no. (%)
90-219 mmHg 22 (100) 22 (100) 44 (100)
Respiratory rate distribution- no. (%)
21-24 breaths/min 2(9.1) 3(13.6) 5(11.4)
>25 breaths/min 20 (90.9) 19 (86.4) 39 (88.6)
Oxygen saturation distribution- no. (%)
92-93% 3(13.6) 3(13.6) 6(13.6)
<91% 19 (86.4) 19 (86.4) 38 (86.4)
Temperature distribution- no. (%)
35.6-37.9 °C 19 (86.4) 19 (86.4) 38 (86.4)
38-39 °C 3(13.6) 2(9.1) 5(11.4)
>39.1°C 0(0) 1(4.5) 1(2.3)
SARS-CoV-2 positive test result- no. (%) 22 (100) 22 (100) 44 (100)
* Plus—minus values are means +SD. Percentages may not total 100 because of rounding. IQR denotes interquartile range, COPD Chronic
obstructive pulmonary disease, WHO World Health Organization, and SARS-CoV-2 severe acute respiratory syndrome coronavirus 2.
# Race was recorded in the patient’s electronic health record.
I There was a significant (P=0.01) difference in the percentage of diabetic patients between the thymic peptide group and the standard care
group, but there were no significant differences between the groups in any other baseline characteristic.
§ Liver damage was defined as elevated liver enzymes, and kidney damage as elevated creatinine level.
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Figure 1. Enrollment and Propensity Score Matching.
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Figure. 2. Principal component analysis (PCA) and hierarchical heat map cluster of group characteristics. The percentage of variation
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of comorbidities, sex, WHO clinical progression score, need for oxygen therapy, age distribution, heart rate distribution, systolic blood pressure
distribution, respiratory rate distribution, oxygen saturation distribution, temperature distribution, and presence of diabetes, hypertension, obesity,
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obstructive pulmonary disease, HRClass heart rate distribution, No. Comorb number of comorbidities, O2SatClass oxygen saturation distribution,
RespRateClass respiratory rate distribution, O20mitted time to oxygen withdrawal by day 20, Days Hosp time to discharge by day 20.
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Figure. 3. Kaplan-Meier estimates of time to recovery by day 20. The Kaplan-Meier method was used to estimate the cumulative proportion of
patients and the log-rank test was used to compare the two groups. The Cox proportional-hazard model was used to estimate the hazard ratio and

95% confidence interval. Vertical dashes indicate censored data.
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Conclusion.

In conclusion, given that a dysregulated immune/inflammatory
response promotes tissue damage in the later phases of
COVID-19, the use of thymic peptides should be further
examined and considered to improve immunomodulation and
clinical outcomes in the complex management of the disease.
A daily oral dose of 250 mg of thymic peptides proved to be
safe in a hospitalized Covid-19 group of patients in Honduras,
reporting no deaths by day 20. When compared with registry
data after PSM, shorter times to oxygen therapy withdrawal,
recovery, and length of stay as well as a reduction in mortality
were identified. This study's results suggest that administration
of thymic peptides should be considered at hospitalization of
patients with a WHO clinical progression score of 5, although
benefits since symptom onset should be evaluated in future
research. Trials with larger populations are required to confirm
our findings and further describe efficacy with other oral thymic
peptide doses. Our group is preparing a more extensive double-
blind randomized controlled trial of oral thymic peptides in
Covid-19 patients.
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