NICOLAUS COPERNICUS
UNIVERSITY
IN TORUN

GOZHENKO, Anatoliy, BIRYUKOYV, Viktor, POPOVYCH, Igor, GOZHENKO, Olena, VITIUKOV, Oleksandr and
ZUKOW, Walery. Exploring the Viral Paradigm — Acute Cold Respiratory Syndrome: A Comparative Pathophysiological Analysis
and Rationale for Nosological Differentiation in ICD-11 in Accordance with WHO Classification Reform. Pedagogy and Psychology
of Sport. 2026;32:70332. eISSN 2450-6605. https://doi.org/10.12775/PPS.2026.32.70332

The journal has had 5 points in Ministry of Science and Higher Education parametric evaluation. § 8. 2) and § 12. 1. 2) 22.02.2019. © The Authors 2026; This article is published with open access at Licensee Open
Journal Systems of Nicolaus Copernicus University in Torun, Poland Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any
noncommercial use, distribution, and reproduction in any medium, provided the original author (s) and source are credited. This is an open access article licensed under the terms of the Creative Commons
Attribution Non commercial license Share alike. (http://creati g/li /4.0/ywhich permits unrestricted, non commercial use, distribution and reproduction in any medium, provided the
work is properly cited.

The authors declare that there is no conflict of interests regarding the publication of this paper.
Received: 15.01.2026. Revised: 15.03.2026. Accepted: 15.03.2026. Published: 27.03.2026.

Exploring the Viral Paradigm — Acute Cold Respiratory Syndrome: A Comparative
Pathophysiological Analysis and Rationale for Nosological Differentiation in ICD-11 in
Accordance with WHO Classification Reform

3a me:xxamMu BipyCHOI mapaJurMu - rocTpuii XoJI010BUi pecnipaTopHMii CHHAPOM: NOPIBHSUIbHMI naTogizionoriunmii anaxiz Ta
00rpyHTYBaHHs HO30J0riuHOl Audepenuianii y MKI'-11 3 pedopmoro kiaacupikanii BOO3

Anatoliy I. Gozhenko'*, Viktor S. Biryukov? Igor L. Popovych!, Olena A. Gozhenko',
Oleksandr S. Vitiukov', Walery Zukow?**

'State Enterprise Ukrainian Scientific Research Institute for Medicine of Transport, Ministry
of Health of Ukraine, Odesa, Ukraine

2Department of Pediatrics, Odesa National Medical University, Odesa, Ukraine

3Nicolaus Copernicus University, Torun, Poland

*Member of the Editorial Board of the journal

Corresponding authors:

A.1L. Gozhenko, prof.gozhenko@gmail.com ORCID: 0000-0001-7413-4173
V.S. Biryukov, dr.viktor.biryukov(@gmail.com, ORCID: 0009-0002-4113-0138
L.L. Popovych, i.popovych@ukr.net, ORCID: 0000-0002-5664-5591

0.A. Gozhenko, olena.gozhenko@gmail.com, ORCID: 0000-0002-4071-1304
0.S. Vitiukov, koocher87@gmail.com, ORCID: 0009-0006-3297-3861

W. Zukow, zukow@umk.pl, ORCID: 0000-0002-7675-6117


mailto:prof.gozhenko@gmail.com
mailto:dr.viktor.biryukov@gmail.com
mailto:i.popovych@ukr.net
mailto:olena.gozhenko@gmail.com
mailto:kooocher87@gmail.com
mailto:zukow@umk.pl
https://apcz.umk.pl/PPS/index
https://doi.org/10.12775/PPS.2026.32.705555

ABSTRACT

Background. Acute respiratory illnesses, collectively referred to as the "common cold," represent one of the most prevalent conditions
worldwide, affecting billions of individuals annually and imposing an enormous socioeconomic burden estimated at over $40 billion per year
in the United States alone. Despite their ubiquity, the etiopathogenesis of these conditions remains insufficiently understood and
scientifically contested. Contemporary medicine attributes all common cold episodes exclusively to viral infections — predominantly
rhinoviruses (30-50%), coronaviruses (10—15%), and other respiratory viruses. However, this monocausal viral paradigm fails to explain
several well-documented clinical and epidemiological inconsistencies: the onset of symptoms within minutes of cold exposure (far preceding
any possible viral incubation period), the reversibility of symptoms upon rewarming, the absence of fever in a substantial proportion of cases,
and the paradoxical age-related pattern of incidence in which elderly individuals — despite progressive immunosenescence — suffer fewer
episodes than children or young adults. These unresolved contradictions call for a fundamental reassessment of the pathogenesis of cold-
associated respiratory disease. The present review builds upon and extends the pathophysiological framework systematically introduced by
Gozhenko et al. (2025, 2026), who first proposed a paradigmatic shift from a pathogen-centric to a host-response model of the common cold,
and who first described the five interconnected pathophysiological mechanisms forming a self-sufficient symptom cascade independent of
any viral agent.

Objective. This narrative review critically examines the role of cold exposure and cold stress in the pathogenesis of acute upper respiratory
tract disorders and proposes a novel conceptual framework distinguishing two fundamentally different clinical entities: Acute Cold
Respiratory Syndrome (ACRS) and Acute Viral Respiratory Syndrome (AVRS). The review introduces a three-phase model of ACRS in
which cold-induced vascular dysfunction opens a "gateway" for endogenous microbiome activation, followed by neutrophilic inflammation
as a second phase — a mechanism analogous to the ancient folk tradition of steam inhalation therapy (potato steam, warm dry air inhalation
documented by British researchers approximately 20 years ago). The review further presents evidence supporting a paradigmatic shift from a
pathogen-centric to a host-response model, as proposed by Gozhenko et al. (2025, 2026), and provides formal justification for WHO ICD-11
nosological reform.

Methods. A comprehensive narrative literature review was conducted across PubMed/MEDLINE, Scopus, Web of Science, and Google
Scholar databases, covering publications from 1946 to 2026 in English, Ukrainian, and Polish. Search terms included: cold stress,
thermoregulation, upper respiratory tract, mucosal immunity, vasoconstriction, common cold pathophysiology, mucociliary clearance, cold
air inhalation, HPA axis immune suppression, TRPM8, TRPA1, nasal mucosa cold, respiratory microbiome, neutrophilic inflammation,
warm air inhalation therapy, geomagnetic disturbances immune, aromatherapy nasal. Artificial intelligence tools (large language models)
were used exclusively for auxiliary tasks — initial literature sorting, grammatical proofreading, and reference formatting — with all
scientific content, analyses, and conclusions being the sole intellectual product of the authors. Original thermodynamic calculations of
metabolic energy expenditure during cold air breathing were performed and are presented in full within the manuscript.

Results. Convergent evidence from physiology, immunology, neuroscience, thermodynamics, and microbiology reveals a three-phase
pathophysiological model of ACRS fundamentally distinct from AVRS. Phase I (Initiation, 0-30 min): Cold air activates TRPM8 (threshold
<25-28°C) and TRPAI (threshold <17°C) thermosensory receptors, triggering rapid sympathetically mediated vasoconstriction within
seconds to minutes, followed by reactive vasodilation with ischemia-reperfusion injury, release of histamine, bradykinin, prostaglandins
(PGE:, PGD), leukotrienes (LTCs, LTDa4), and substance P — producing the clinical triad of rhinorrhea, nasal congestion, and sneezing
independently of any viral agent. Phase II (Microbiome Activation and Bacterial Phase, 2-24 h): Cold-induced vascular dysfunction,
mucociliary paralysis, and local immunosuppression open a "gateway" for the resident upper respiratory tract microbiome. The shift from
protective commensals (Lactobacillus spp., Dolosigranulum pigrum) toward opportunistic pathogens (Staphylococcus aureus, Streptococcus
pneumoniae) triggers neutrophilic recruitment and the classical inflammatory response — explaining why "pure" ACRS, if untreated,
progresses to purulent rhinitis and sinusitis without any external viral agent. Phase III (Resolution or Viral Superinfection, 6 h — 3 days):
Upon rewarming, pure ACRS resolves spontaneously. However, cold-induced mucociliary dysfunction, reduced sIgA, and suppressed
interferon signaling create a "window of vulnerability" (2-4 h) that maximally favors viral invasion — explaining the clinical phenomenon
of "severe cold after chilling." The comparative analysis of ACRS versus AVRS (Gozhenko et al., 2025, 2026) demonstrates that these two
entities differ fundamentally in trigger (cold stress vs. external viral agent), incubation period (absent vs. obligatory 12—72 h), pathogenetic
mechanism (thermoregulatory vasospasm — microbiome activation — neutrophilic inflammation vs. viral cytopathic effect — interferon
response — adaptive immunity), seasonality (strictly temperature-dependent vs. year-round, as demonstrated by the COVID-19 pandemic),
and therapeutic target (rewarming, steam inhalation, saline rinses vs. antiviral agents, vaccines). Original thermodynamic calculations
demonstrate that conditioning cold air (0°C) to tracheobronchial conditions (37°C, 100% relative humidity) requires approximately 14.2 W
— equivalent to ~18% of basal metabolic rate at rest, rising to 40-50% under extreme cold (—20°C). Neuro-ecological modulation by
geomagnetic disturbances and therapeutic neuromodulation by aromatherapy (menthol, eucalyptol, camphor as natural TRPMS8/TRPA1
agonists) are identified as novel dimensions of ACRS pathophysiology and treatment not previously integrated into a unified clinical concept.
Conclusions. The "common cold" is not a purely infectious disease but a complex syndrome in which cold stress plays an independent and
fundamental pathogenetic role through a three-phase cascade: neurogenic vascular dysfunction — microbiome-mediated bacterial activation
— neutrophilic inflammation. The term Acute Cold Respiratory Syndrome (ACRS), as systematically described by Gozhenko et al. (2026),
more accurately reflects this multifactorial etiology. The current ICD-10/ICD-11 classification leads to massive overdiagnosis of viral
infections, irrational antibiotic and antiviral prescribing, and neglect of evidence-based preventive strategies. Formal recognition of ACRS as
an independent nosological entity in ICD-11 is scientifically justified, clinically necessary, and economically imperative — with potential
annual savings of $20-44 billion globally.

Keywords: acute cold respiratory syndrome, ACRS, acute viral respiratory syndrome, AVRS,
cold exposure, cold stress, thermoregulation, upper respiratory tract, vasoconstriction,
mucociliary clearance, mucosal immunity, TRPM8, TRPA1, HPA axis, thermodynamics,
host-response model, respiratory microbiome, neutrophilic inflammation, steam inhalation,
warm air therapy, geomagnetic disturbances, aromatherapy, ICD-11, WHO classification
reform, common cold, narrative review.

PE3IOME

AKTyaasHicTh. ['0CTpi pecnipatopHi 3aXBOPIOBaHHS, 110 KOJIEKTUBHO IT03HAYAIOTHCS TEPMIHOM «3aCTy/a», € OXHUMH 3 HANIONIMPEHIIINX
MAaTONOTiH y CBITi, LIOPIYHO BPA)KAIOUH MIUTBSIP/IM JIFOJICH Ta COPHINHSIOUH KOJIOCAIbHIN COLIaTbHO-eKOHOMIUHMI TsTrap, 1o nepesuirye 40



MiTbpaiB fonapiB Ha pik jmme y Crnomyuenux Ilrtarax. Ilompm X ITOBCIOQHICTB, €TIONATOreHE3 IMX 3aXBOPIOBAHb 3aJIUIIAECTHCS
HEJOCTATHBO BUBYCHHM 1 HayKOBO JUCKyciiHnM. CydacHa MeIMIIMHA MOSICHIOE BCI €Mi30¢ 3aCTyAN BUKIIOYHO BIpyCHUMH H(EKIiIMI —
nepeBakHo puHoBipycamu (30-50%), xoponasipycamn (10-15%) Ta iHmmmu pecnipatopuumu Bipycamu. OnHaK I MOHOKasyallbHa
BIpyCHA Mapajiurma He MOsCHIOE HU3KHU J1I00pe 33 JOKyMEHTOBAHUX KJIIHIYHUX Ta €I1iJIeMiOJIOr i YHUX HEBiIIIOBIIHOCTEH: PO3BUTOK CUMITTOMIB
MPOTSATOM XBWJIMH TICJIS XOJIOJ0OBOTO BIUIMBY (3aJ0BrO 10 OyJb-SIKOTO MOXIIMBOIO BIPYCHOTO IHKYOAIiifHOrO mepiojy), 0OOpPOTHICTH
CHMIITOMIB Ticisi 3irpiBaHHs, BIACYTHICTh JIMXOMAaHKH Yy 3HAYHIM YacTWHI BUNAAKIB Ta MapajoKcajbHAa BIKOBA 3aKOHOMIPHICTH
3aXBOPIOBAHOCTI, 32 SIKOI JIITHI JIFOJH — ITOIPH IIPOIPECHBHY IMyHOCEHECLSHIIII0 — CTPAXKIAIOTh BiJ] MEHII YaCTUX €Ii30/iB, HUXK AITH ab0
MoJsiozi jopocii. LIi HeBupileHi CynepedyHOCTi BHMAararoTh (DYHIaMEHTAJIBHOTO IEPEOCMHUCIICHHS MATOTeHE3y XOJI0/10-acoLiHOBaHUX
pecripaTopHUX 3axBOpIoBaHb. Lleil ormsim crnmpaethest Ha mMaTodizionoridHy KOHIIEMIi, cucTeMaTHyHo 3ampoBamkeny Gozhenko et al.
(2025, 2026), sxi mepIIMMH 3arpONOHYBAIM IapaJlUrMaTHYHUI 3CYB BiJl aTOr€H-IEHTPUYHOI 1O XOCT-BIANOBITHOI MOJENi 3acTygH Ta
MIEPIINMH OIHCAIH II'SITh B3a€MOIIOB'SI3aHNX MAaTO(i310J0TIYHUX MEXaHI3MiB, 10 (GOPMYIOTH CaMOIOCTATHII KacKaJ CUMIITOMIB He3aJIe)KHO
Bifl Oy/Ib-5IKOrO BIpYCHOIO areHTa, i PO3BHBAE II0 KOHIEMIIIO AaJi.

Mera. lleit HapaTUBHUI OIS KPUTHYHO aHAJII3y€e POJIb XOJOAOBOTO BIUIMBY Ta XOJIOZOBOIO CTPECY B MATOTEHE3i T'OCTPHUX 3aXBOPIOBAHb
BEpXHIX AUXAJIbHUX LUIAXIiB 1 MPONOHYE HOBY KOHLENTYalbHYy MOJENb, IO PO3pi3HAE IBI (PyHAAMEHTAIBbHO Pi3HI KIIHIYHI OAMHUII:
Toctpuii xomonosuii pecripatopuuii cunapom (I'XPC) ta ['octpwmii Bipycuuit pecriparopuuii cunapom (I'BPC). Ormsin BBomuth Tprbazny
Mmozens I'XPC, B sikiii X01010-1HIyKOBaHa CyJMHHA JUCYHKIIS BiIKPHBAE «BOPOTA» IS aKTHBALii €HIOIeHHOTO MiKpoOioMy 3 HACTYITHUM
HEUTPO(IIEHAM 3allaJICHHSM K ApYyroro (a3oi0 — MeXaHi3M, aHAJIOTiYHHI TaBHI HapOAHIN TpaauLil MapoBHX IHTaIBILIN (IMXaHHS HaX
KapTOIUICIO, BAMXAHHS TEIUIOrO CYXOro MOBITPs, 32I0KyMEHTOBaHE OPHTAHCHKUMH AOCITIAHHKAMHU MpUOIH3HO 20 pokiB Tomy). Orisa Takox
IIPEeJICTAaBIsIE JOKA3H Ha MIATPHMKY IapaiurMaTHYHOIO 3CYBY BiJ| ATOreH-IEHTPHYHOI O XOCT-BiIIIOBIIHOI MOZEI, 3alpONOHOBAHOIO
Gozhenko et al. (2025, 2026), Ta Hagae popmansHe OOIPYHTYBaHHS UL peopMu Hozomoriunoi kiacudikanii BOO3 MKX-11.

Metoau. [IpoBeneHo KOMIUIEKCHHIT HApaTHBHUIL OrIisi Jiiteparypu B 6azax manux PubMed/MEDLINE, Scopus, Web of Science ta Google
Scholar, mo oxomumoe my6mikaumii 3 1946 mo 2026 pik aHITHHCEKOI0, YKPATHCHKOIO Ta MOJIBCHKOI0 MOBaMH. I10NIyKOBI TepMiHH BKIIOYAIIN:
XOJIOJIOBUI CTpec, TEePMOPEryJsllis, BEpXHI JAMXalbHI [UIAXH, CIM30BUH IMYyHITET, BAa30KOHCTPHKIS, mnarodizionoris 3acTy,
MYKOLIMTIApHU# KITIPEHC, BAMXAaHHS XOIOAHOro HOBiTpsi, imynocympecis oci I'TH, TRPMS8, TRPAI1, xomon cian3oBoi HOCa, MiKpoOioMm
JIIXAIbHAX IUIXIB, HEUTPOQIIbHE 3alalieHHs], Tepalis BANXaHHAM TEIUIOrO IOBITps, T€OMarHiTHI 30ypeHHs IMyHITEeT, apomMaTeparis Hic.
[HCTpyMEeHTH IITYYHOrO iHTENEKTy (BENMKI MOBHI MOJENi) BUKOPHCTOBYBAINCH BHKIIOWHO I JTONOMDKHUX 3aBJaHb — IIEPBHHHOIO
COpPTYBaHHS JITEPaTypy, IPaMaTH4YHOI KOPEKTypH Ta (popMaTyBaHHs MOCHIAHb — IPU 1[bOMY BECh HAYKOBHil 3MICT, aHAII3 i BUCHOBKH €
BUKJIFOYHUM IHTEIEKTYaJIbHUM IPOLYKTOM aBTOpiB. OpHUriHAIBHI TepMOJMHAMIUHI PO3PaxXyHKH METaOONIYHUX €HEePreTHYHHX BUTpPAT IIiJ
Yac JUXaHHS XOJIOJHUM IOBITPSIM OyJIM BUKOHAHI Ta IPEACTABIICH] B IIOBHOMY 00CS31 B PYKOITHCI.

PesyabraTn. Konseprentni mani 3 ¢isiosorii, iMyHOIOri, HEHPOHAYKH, TEPMOIAMHAMIKA Ta MiKpOOiosiorii po3KpHBAiOTh TpHbA3HY
narogisionoriuny Mozens I'XPC, mo npunmmnoso Binpisusersest Big I'BPC. ®aza I (Imimiamis, 0-30 XB): XOJIORHE MOBITPS aKTHBYE
TepmocencopHi penenropu TRPMS (mopir <25-28°C) ta TRPAI (mopir <17°C), 3amyckaioudl IIBHAKY CHMIIATHIHO-OIIOCEPEIKOBAHY
BA30KOHCTPHKIIIO MPOTATOM CEKYHI-XBHJIMH, 33 SIKOK CJiIy€ PEaKTHBHA Ba3OIMIATALISA 3 iHIEMiYHO-penepdy3ifiHIM MOMIKOKEHHSM,
BHBUIBHEHHSIM rictaminy, OpajukiniHy, npocrarnanautiB (PGEz, PGDz), neiikorpieniB (LTCs, LTDa4) Ta cyOcTanuii P — 1o npoaykye
KIIHIYHY Tpiafy pUHOpei, 3aKIaIeHoCTI HOoca Ta YXaHHS HEe3aIeKHO BiJ Oyab-skoro BipycHoro arenrta. ®aza Il (AxruBaris mikpodiomy Ta
GakrepianbHa (hasa, 2-24 ro): X0I0A0-1HIYKOBaHA CyIMHHA TUCOYHKIIIS, MyKOIMIIAPHHII Mapajiv Ta MiclieBa iMyHOCYIIPECisl BIAKPUBAIOTH
«BOPOTa» JUISL PE3HIAEHTHOrO MIKpoOioMy BepXHIX [JUXaJbHUX NULIXIiB. 3MilIeHHS Bixm 3axucHHX KoMmeHcamiB (Lactobacillus spp.,
Dolosigranulum pigrum) 10 yMOBHO-IIATOreHHHX MikpoopraHismis (Staphylococcus aureus, Streptococcus pneumoniae) 3arryckae
HEUTpOodiTbHE PEeKPYTYBAHHS Ta KIACHYHY 3amajbHy BIAMOBIAb — IMOSACHIOYH, YoMy «uucTuiny [ XPC 6e3 mikyBaHHsS Hporpecye 10
THIITHOTO PUHITY Ta CHHYCHUTY 0€3 OyIb-SKOro 30BHIIIHBOr0 BipycHoro arenrta. ®asa III (Pospimenns abo BipycHa cymepindexuis, 6 rox — 3
no6m): nipu 3irpiBanHi ynctuii [’ XPC po3pinryerbest cioHTaHHo. OJIHAK X0JI0/10-1HyKOBaHa MyKOIMIiapHa AUC]yHKIs, 3HWKEHHS SIgA Ta
MPUTHIYCHHS 1HTep()EPOHOBOI CHIHAI3ALIl CTBOPIOIOTh «BIKHO BPAa3nUBOCT» (2-4 TOM), M0 MAKCHMAIBHO CIPHUsE BIpyCHiH iHBa3ii —
TIOSICHIOIOUN KJITHIYHUH (PEHOMEH «Ba)KKOI 3aCTYyAH Iicisl mepeoxosiomkeHHs». [lopiBusupauil ananiz [XPC ta I'BPC (Gozhenko et al.,
2025, 2026) nemMoHCTpye, IO Li ABI OJMHUILI NPUHIMIIOBO BiJPI3HSAIOTECS 32 TPUTEPOM (XOJIOJOBHI CTPEC MPOTH 30BHINIHBOTO BipyCHOTO
arenTa), iHKyOauiifiHUM mepiogoM (BiACYTHIH mpoTH 000B'sI3KOBOro 12-72 rox), MATOreHETHYHHM MEXaHi3MOM (TePMOPEryJISITOPHHUI
Ba30CMa3M — aKTHUBAIlis MiKpOOioMy — HEHTpOdiNbHEe 3alaneHHs POTH BIPyCHOTO MUTOINATHYHOIO eekTy — iHTep(hepoHOBa BiAIOBINL
— aJIaNTHUBHUI IMYHITET), CE30HHICTIO (CYBOPO TEMIIEPaTypHO-3aJIe)KHA IIPOTH IILIOPIYHOT, 1110 MpoaeMOHCTpoBaHo nanaeMiero COVID-19)
Ta TEPANEBTHYHOIO MIIICHHIO (3IrpiBaHHs, MapoBi iHTaSILil, CONBOBI PO3UMHH MPOTH MPOTUBIPYCHHUX Mperaparis, BakuuH). OpHriHaibHi
TEPMOAMHAMIYHI PO3paxXyHKH JEMOHCTPYIOTh, 1110 KOHAMIIIOHYBaHHS X0nogHoro noitps (0°C) 1o tpaxeodponxiaapaux ymoB (37°C, 100%
BIJJTHOCHA BOJIOTICTh) BUMarae mpuoimsHo 14,2 Bt — 1o ekBiBaneHTHO ~18% 06a3anpHOro mMerabosi3My y Crokoi, 3pocraroun g0 40-50%
mpu exkcrpemanbHomy Moposi (—20°C). Heiipo-exomnoridaa MOMYJISLIsI TeOMArHITHUMU 30YPeHHSIMH Ta TEPANeBTHYHA HEHPOMOIYIILIIsS
apomareparniero (MEHTOJI, eBKaJinTol, kKamdopa sk npuponsi aronictu TRPMS/TRPAL) BusHaueHni sk HOBI BuMipu matocizionorii Ta
nixyBanss [ XPC, mo panime He Oy iHTerpoBaHi B €MHY KITIHIYHY KOHIIETILIIIO.

BucHoBKH. «3acTyia» € He CyTO iHOEKUIHHIM 3aXBOPIOBAHHSM, & CKJIaJAHHM CHHIPOMOM, B SIKOMY XOJIOJOBHI CTpEC Bilirpac HE3alekKHy
Ta (yHIAMEHTAIbHY IaTOTCHETHYHY POJIb Yepe3 TpHa3HUH KacKaa: HeHpOreHHa CyJWHHA NUCQYHKIS — MIKpOOiOM-oIocepeKoBaHa
OakTepiaibHa aKkTHBaLis — HeWTpodinbHe 3amaneHHs. Tepmin «octpuil xonomosuii pecmiparopruii cunapom» (I'’XPC), cucremaTndHO
omucannii Gozhenko et al. (2026), 6iipin TouHO BigoOpaxkae 1m0 MynbTH(aKTOpHY erionorito. [lorouna kmacudikaris MKX-10/MKX-11
IIPU3BOJHUTH 0 MAacOBOI IilepiarHOCTHKHU BipyCHUX 1H(EKIIIH, HepaliOHaTEHOTO IPU3HAYCHHS aHTHOIOTHKIB Ta IIPOTUBIPYCHHX IIpEIapariB
1 HeXTyBaHHS HayKOBO OOI'PyHTOBAaHUMH IpodinakTiHaHuME crparerismu. Odiniiine Bu3nanus I'’XPC sik caMOCTiifHOT HO30/I0TYHOT OAMHUII
B MKX-11 € HaykoBO OOrpyHTOBaHHM, KIIHIYHO HEOOXiTHUM Ta EKOHOMIUHO imperative — 3 MOTEHLIHHOK MIOPIYHOI0 eKoHOMico 2044
MUIBSIIH I0JIapiB y TII00AIEHOMY MacIuTadi.

Kurouosi cjiioBa: roctpuii xonogosuii pecriiparopauii cunjapom, ' XPC, roctpuii BipycHuit
pecmiparopuuii cunapom, ['BPC, xomomoBwii BIUIMB, XOJOAOBUH CTpec, TEPMOpPETYJIAIis,
BEPXHI JUXaIbHI [UIAXH, Ba30KOHCTPHUKIIS, MYKOIMIIAPHUN KIIIPEHC, CIM30BUH IMYHITET,
TRPMS, TRPAI, Bice ITH, tepmoamHamika, XOCT-BIAMOBiAHA MOJEIb, MIKPOOiOM
IMXAIBHUX HUISXIB, HEUTpO(DiapHE 3amaneHHs, MapoBi iHTAJAIMIT, Tepamis TeIIMM HOBITPSIM,
reoMartiTHi 30ypenHs, apomarepamisi, MKX-11, pedopma knacudikauii BOO3, 3actyna,
HapaTUBHUU OTJIANL.



ABBREVIATIONS AND ACRONYMS

ACRS — Acute Cold Respiratory Syndrome; AVRS — Acute Viral Respiratory Syndrome;
HPA — Hypothalamic—Pituitary—Adrenal axis; CBF — Ciliary Beat Frequency; sIgA —
Secretory Immunoglobulin A; ROS — Reactive Oxygen Species; CRH — Corticotropin-
Releasing Hormone; ACTH — Adrenocorticotropic Hormone; NF-kB — Nuclear Factor
kappa-light-chain-enhancer of activated B cells; MAPK — Mitogen-Activated Protein Kinase;
TRPM8 — Transient Receptor Potential Melastatin 8; TRPA1 — Transient Receptor
Potential Ankyrin 1; PGE:. — Prostaglandin E.; PGD:. — Prostaglandin D2; LTCs —
Leukotriene Ca; LTDs — Leukotriene Ds; LTB4s — Leukotriene Bs; CGRP — Calcitonin
Gene-Related Peptide; IL-8 / CXCL8 — Interleukin-8; IFN-a, IFN-fp — Interferon alpha,
beta; TNF-a — Tumor Necrosis Factor alpha; Al — Artificial Intelligence; ICD —
International Classification of Diseases; WHO — World Health Organization; RCT —
Randomized Controlled Trial; ATP — Adenosine Triphosphate; CNS — Central Nervous
System.

1. INTRODUCTION
1.1. Global Burden of Cold-Associated Respiratory Diseases

Acute respiratory illnesses, collectively designated by the term "common cold," constitute the
most prevalent infectious pathology in human populations, affecting billions of individuals
annually and creating a significant socioeconomic burden (Allan & Arroll, 2014).
Epidemiological data reveal striking age-related patterns: children experience 6-8 cold
episodes per year, working-age adults — 2—4 episodes annually, while elderly individuals
suffer fewer than 1 episode per year (Monto, 2002; Heikkinen & Jarvinen, 2003). In
developed countries, cumulative economic losses exceed billions of dollars annually due to
absenteeism, reduced labor productivity, and healthcare expenditures. Bramley et al. (2002)
calculated that the common cold leads to 75-100 million physician visits annually in the
United States alone, with direct and indirect costs exceeding $40 billion per year. Fendrick et
al. (2003) estimated the total burden of non-viral respiratory diseases at over $40 billion
annually in the United States alone, making this pathology one of the most economically
significant in medicine. Despite such prevalence and significance, the pathophysiology of the
"common cold" remains a subject of debate. The dominant viral paradigm, which formed in
the second half of the twentieth century, explains all manifestations of the common cold
exclusively through the lens of viral infection. However, this concept leaves a number of
fundamental clinical and epidemiological questions unanswered. Recently, Gozhenko et al.
(2025, 2026) proposed a paradigmatic shift from a pathogen-centric to a host-response model,
emphasizing thermoregulatory reactions as key determinants of disease development. This
concept fits organically into the broader research direction of the authors, studying somato-
regulatory imbalance as the pathophysiological basis of diseases of civilization (Gozhenko et
al., 2025b) and integrated regulation of homeostasis (Gozhenko et al., 2025a).

1.2. The Viral Paradigm and Its Limitations

Contemporary medical doctrine regards the "common cold" as synonymous with acute viral
upper respiratory tract infection. According to this concept, more than 200 different viruses —
rhinoviruses (30-50% of cases), coronaviruses (10-15%), influenza virus, parainfluenza,
respiratory syncytial virus, and others — are the sole causative agents of the disease (Eccles,
2002). This paradigm is supported by a substantial body of virological research and has
become the foundation for the development of antiviral drugs and vaccines. However, the
viral paradigm has significant limitations. First, virological testing detects a pathogen in only
50-70% of clinical cases of the "common cold" (Johnston et al., 1993), leaving a significant



proportion of illnesses without an established infectious cause. Second, this paradigm does
not explain why symptoms often develop within minutes of cold exposure — long before any
possible incubation period. Third, it does not answer the question of the mechanism of
seasonality: why does incidence sharply increase in winter if viruses circulate year-round?
Eccles (2002) proposed several hypotheses to explain this seasonality, including decreased
nasal mucosal temperature, reduced UV radiation, and changes in human behavior, but none
of them has achieved the status of a generally accepted explanation. Gozhenko et al. (2025,
2026) systematically analyzed these inconsistencies and proposed an alternative model based
on host-response reactions.

1.3. Clinical Inconsistencies Challenging the Monocausal Model

A number of well-documented clinical observations contradict the exclusively viral concept
of the "common cold." The first is a temporal inconsistency: symptoms of rhinitis, nasal
congestion, and sore throat often appear within 15-30 minutes of going out into the cold,
while the minimum incubation period of rhinovirus is 12-24 hours (Eccles, 2002). This
phenomenon, which Gozhenko et al. (2025) termed the "cold paradox," is fundamentally
incompatible with any known viral kinetics. The second is reversibility of symptoms: in a
significant proportion of patients, symptoms diminish or completely disappear after returning
to a warm room and rewarming — which is absolutely uncharacteristic of a viral infection,
where symptoms progress regardless of the temperature regime. The third is the absence of
fever: in "pure" ACRS, body temperature remains normal or subfebile, while viral infection is
almost always accompanied by elevated temperature as a manifestation of the systemic
immune response. The fourth is the age paradox: elderly individuals with less effective
immunity (immunosenescence) fall ill less frequently than young adults with fully functional
immunity — which is a direct contradiction of the infectious model, but is fully explained by
the cold exposure model (Gozhenko et al., 2025, 2026). The fifth is the absence of
contagiousness: a "cold" after chilling is not transmitted to other family members if they were
not subjected to similar cold exposure — which is a key distinction from a true viral infection.

1.4. The New Concept: ACRS and AVRS as Two Separate Nosological

Entities

The central thesis of this article is that the "common cold" is in fact an umbrella term covering
fundamentally different pathological processes. We propose a clear delineation of two
nosological entities, first systematically substantiated by Gozhenko et al. (2025, 2026). ACRS
(Acute Cold Respiratory Syndrome) is an ecologically determined condition triggered by a
physical trigger (cold stress), developing without an incubation period through neurogenic
dysfunction and activation of the host's own microbiome, and progressing through three
sequential phases: (1) neurogenic vascular dysfunction (activation of TRPM8/TRPA1l —
vasoconstriction — ischemia-reperfusion — release of inflammatory mediators); (2)
microbiome-mediated bacterial phase with neutrophilic inflammation (activation of
opportunistic endogenous microbiome — neutrophilic response — transformation of
rhinorrhea); (3) resolution or viral superinfection (upon rewarming — spontaneous recovery;
with continued cold exposure — a "window of vulnerability" for viral invasion). AVRS
(Acute Viral Respiratory Syndrome) is a disease with a proven or highly probable external
viral agent, a mandatory incubation period (12 hours to 14 days depending on the pathogen),
cytopathic effect, and systemic immune response (type I interferons, NK cells, cytotoxic T
lymphocytes, specific antibodies), independent of temperature conditions — as was vividly
demonstrated by the COVID-19 pandemic, which caused mass outbreaks in the tropics in the
height of summer. A detailed pathophysiological justification of the concept of ACRS as an
independent nosological entity, including five interconnected mechanisms, is presented in
Gozhenko et al. (2026).



1.5. Objectives of the Review

The objectives of this narrative review are: (1) to critically analyze the available evidence
regarding the role of cold stress in the pathogenesis of acute respiratory diseases; (2) to
systematize the pathophysiological mechanisms of cold-induced airway injury in a three-
phase model; (3) to describe the role of the upper respiratory tract microbiome as an
intermediary between vascular dysfunction and neutrophilic inflammation in ACRS; (4) to
conduct a comparative analysis of ACRS and AVRS across all key clinical,
pathophysiological, and epidemiological parameters; (5) to justify the need for WHO ICD-11
classification reform by establishing ACRS as an independent nosological entity; (6) to
formulate a research agenda for verification of the proposed hypotheses.

1.6. Research Problems

The concept of ACRS as an independent nosological entity raises a number of fundamental
scientific problems requiring systematic resolution. Below are ten key research problems that
define the agenda for future research in this field.

Problem 1. Nosological uncertainty of ACRS. Despite accumulated pathophysiological
evidence, ACRS has not yet been recognized as an independent nosological entity in any of
the international disease classifications (ICD-10, ICD-11). The absence of official nosological
status makes it impossible to systematically record incidence, conduct comparative
epidemiological studies, and develop standardized treatment protocols. The problem lies in
defining valid, reproducible, and clinically meaningful diagnostic criteria that will allow a
clear distinction between ACRS, viral cold, and allergic rhinitis in routine clinical practice
(Gozhenko et al., 2025, 2026).

Problem 2. Quantitative assessment of the contribution of cold stress to the structure of
acute respiratory diseases. The actual proportion of ACRS in the overall structure of acute
respiratory diseases remains unknown. Since most clinical studies do not perform virological
testing or do not collect a detailed history of cold exposure, it is impossible to determine what
proportion of "cold" cases is pure ACRS, what proportion is pure viral infection, and what
proportion is a mixed form. Resolving this problem requires large-scale population studies
with mandatory parallel virological testing and standardized cold exposure assessment.
Johnston et al. (1993) established that in 30-50% of clinical cases of the "common cold," a
viral agent is not detected even with modern molecular methods — this is a key
epidemiological argument in favor of the existence of a non-viral form of the disease.
Problem 3. Threshold values of cold exposure for initiation of ACRS. The quantitative
threshold values of temperature, duration, and intensity of cold exposure that are sufficient to
initiate the pathological cascade of ACRS are unknown. Answers to these questions are of
fundamental importance for developing scientifically based preventive recommendations and
occupational health standards. Brenner et al. (1999) showed that immune changes during cold
exposure depend on its intensity and duration, but quantitative threshold values for the upper
respiratory tract remain unestablished.

Problem 4. Individual variability in sensitivity to cold stress. Clinical experience indicates
significant inter-individual variability in response to cold exposure: some people develop
pronounced ACRS symptoms after minimal chilling, while others remain asymptomatic even
with prolonged exposure to frost. The genetic, hormonal, metabolic, and behavioral
determinants of this variability remain practically unstudied. In particular, the role of
polymorphisms of the TRPM8 and TRPA1 genes in determining individual cold sensitivity is
a promising but unstudied direction (Vasek, 2025).

Problem 5. Mechanisms of thermal adaptation of the upper respiratory tract. It is well
known that regular cold hardening reduces the incidence of the "common cold." However, the
molecular and cellular mechanisms of thermal adaptation of the upper respiratory tract remain
unclear. Does adaptation occur at the level of thermosensory receptors (decreased sensitivity



of TRPMS&/TRPA1)? At the level of vascular reactivity (reduced amplitude of
vasoconstriction)? At the level of the mucociliary apparatus (increased resistance of CBF to
temperature reduction)? Answers to these questions will allow the development of
scientifically based hardening programs with optimal parameters of temperature, duration,
and frequency of procedures.

Problem 6. Interaction of ACRS and viral infection at the molecular level. Although the
synergistic model of interaction between ACRS and viral infection is pathophysiologically
justified, the molecular mechanisms of this interaction remain unstudied. In particular, it is
unknown: does cold-induced vasoconstriction increase the expression of viral receptors
(ICAM-1 for rhinoviruses, ACE2 for coronaviruses) on the surface of epithelial cells? Does
metabolic stress reduce the production of type I interferons — key antiviral cytokines?
Answers to these questions are of fundamental importance for understanding the mechanisms
of seasonal outbreaks of respiratory viral infections (Chen et al., 2026).

Problem 7. Role of the upper respiratory tract microbiome in the pathogenesis of ACRS.
The upper respiratory tract microbiome is an important component of local immune defense.
Cold stress can alter the composition and functional activity of the microbiome through
changes in temperature, humidity, and pH of the mucosa. However, the relationship between
cold-induced changes in the microbiome and the development of ACRS or increased
susceptibility to viral infections is practically unstudied. This is a promising research direction
that may reveal new mechanisms of pathogenesis and prevention of ACRS.

Problem 8. Impact of climate change on the epidemiology of ACRS. Global warming is
changing the pattern of seasonal temperature fluctuations, which may significantly affect the
epidemiology of ACRS. On the one hand, rising average annual temperatures may reduce the
frequency of ACRS in temperate climate zones. On the other hand, increased frequency of
extreme weather events (sudden cold snaps, cold waves) may increase the risk of severe forms
of ACRS. Rijkers et al. (2026) point to the need to study the impact of climate change on the
immune system, including cold-associated respiratory diseases.

Problem 9. Pediatric and geriatric aspects of ACRS. The age-related pattern of ACRS
incidence (children > adults > elderly) requires detailed study taking into account age-related
features of thermoregulation, anatomy of the upper respiratory tract, neuroendocrine
regulation, and behavioral factors. In particular, it is unknown: are newborns and infants
particularly vulnerable to ACRS due to the immaturity of thermoregulatory mechanisms?
Opdal et al. (2025) point to a possible link between thermoregulatory disturbances and sudden
infant death syndrome, which requires further study.

Problem 10. Pharmacological targets for prevention and treatment of ACRS. Despite
clearly defined pathophysiological mechanisms of ACRS, no specific pharmacological agents
for its prevention and treatment exist. Potential therapeutic targets include: TRPMS&/TRPA1
antagonists (to block the initiation of vasoconstriction), local vasodilators (to correct mucosal
ischemia), next-generation mucolytics (to restore mucociliary clearance), adaptogens and
immunomodulators (to correct neuroendocrine immunosuppression). The development and
clinical evaluation of these agents is a pressing scientific and practical problem requiring an
interdisciplinary approach (Gozhenko et al., 2025, 2026).

1.7. Research Hypotheses

Based on the analysis of the pathophysiological mechanisms of ACRS and the formulated
research problems, the following working hypotheses are proposed for empirical verification.
Hypothesis 1. Nosological independence of ACRS. Formulation: ACRS is an independent
nosological entity that meets the criteria of a separate disease: it has a specific etiology (cold
stress), clearly defined pathophysiological mechanisms, a characteristic clinical picture, and a
predictable course — regardless of the presence or absence of a viral agent. Verification: a
prospective cohort study with parallel virological testing and standardized cold exposure



assessment. The hypothesis is confirmed if >20% of "cold" cases meet the criteria for ACRS
with negative virological testing. Rationale: Gozhenko et al. (2025, 2026) showed that the
pathophysiological mechanisms of ACRS are sufficient for the development of clinical
symptoms without the participation of a viral agent. Johnston et al. (1993) established that in
30-50% of clinical "cold" cases, a viral agent is not detected.

Hypothesis 2. Temperature threshold of mucociliary dysfunction. Formulation: there is a
critical temperature threshold (approximately +10°C for nasal mucosal temperature) below
which mucociliary clearance decreases by more than 50% from baseline, which is sufficient
for a clinically significant impairment of the protective functions of the upper respiratory tract.
Verification: a laboratory study measuring CBF and mucociliary transport at different nasal
mucosal temperatures in healthy volunteers using the saccharin test and video microscopy.
Rationale: Tufail et al. (2025) demonstrated a pronounced temperature dependence of CBF.
Brenner et al. (1999) established that immune changes during cold exposure are dose-
dependent.

Hypothesis 3. Metabolic depletion of epithelial cells. Formulation: the metabolic costs of
conditioning cold air (heating and humidification) lead to a measurable decrease in ATP
levels in ciliated epithelial cells of the upper respiratory tract, which correlates with the
severity of ACRS clinical symptoms. Verification: biochemical analysis of nasal epithelial
samples (obtained by brush biopsy) before and after standardized cold exposure with
measurement of ATP, ADP, AMP levels, and cellular energy charge. Rationale: original
thermodynamic calculations (Gozhenko et al., 2026) demonstrate that conditioning cold air
requires 15-50% of basal metabolism.

Hypothesis 4. TRPMS8-mediated vasoconstriction as a therapeutic target. Formulation:
pharmacological blockade of TRPMS receptors of the nasal mucosa using a selective
antagonist prevents cold-induced vasoconstriction and significantly reduces the severity of
ACRS symptoms during standardized cold exposure. Verification: a randomized double-blind
placebo-controlled study with intranasal administration of a TRPMS antagonist before cold
exposure. Rationale: TRPMS is the primary molecular cold sensor in airway mucous
membranes. TRPMS agonists (menthol, WS-12) modulate reflex reactions of the airways.
Hypothesis 5. Synergism of cold and virus ("window of vulnerability'). Formulation:
prior cold exposure (30—60 min at temperature <+5°C) increases susceptibility to rhinoviral
infection by at least 2 times compared to the absence of cold exposure, due to cold-induced
reduction in type I interferon production and impairment of mucociliary clearance.
Verification: a controlled study on cell cultures (primary human nasal epithelial cells).
Rationale: cold airflow disrupts antiviral immune defense functions of the mucosa; interferon
signaling in nasal epithelium is a key determinant of antiviral protection.

Hypothesis 6. Thermal adaptation through regular cold hardening. Formulation:
systematic cold hardening (daily brief cold air exposure of the upper respiratory tract for 8
weeks) leads to measurable adaptive changes in the nasal mucosa: reduced amplitude of the
vasoconstrictive response to cold, increased baseline sIgA levels, and improved mucociliary
clearance during cold exposure. Rationale: Brenner et al. (1999) showed that prior heating and
physical exercise significantly modify immune changes during cold exposure. Vasek (2025)
confirmed that thermogenic stimuli can modulate both innate and adaptive immunity.
Hypothesis 7. The age paradox through differential cold exposure. Formulation: the age-
related pattern of ACRS incidence (children > adults > elderly) is explained exclusively by
differences in quantitative indicators of cold exposure (time spent in the cold, degree of
insulation, minute ventilation per kg of body weight), and not by differences in immune
competence. Rationale: Gozhenko et al. (2025, 2026) proposed this hypothesis as an
explanation of the age paradox. Rijkers et al. (2026) emphasize the importance of accounting



for behavioral factors when studying immune reactions, as well as age and sex differences in
the protective function of the nose with respect to cold, dry, and polluted air.

Hypothesis 8. Vitamin D deficiency as a modifying factor. Formulation: vitamin D
deficiency (25(OH)D <20 ng/ml) significantly potentiates cold-induced immunosuppression
and increases the risk of ACRS by at least 1.5 times, while correction of vitamin D deficiency
reduces ACRS incidence in the winter season. Rationale: Dogan et al. (2023) showed that
acute cold stress (4°C, 2 h) reduces T-cell response in peripheral blood, and this effect is
modulated by vitamin D levels. James et al. (2023) demonstrated that physiological stressors,
including cold water, activate the HPA axis and increase cortisol levels.

Hypothesis 9. Microbiome disruption in ACRS. Formulation: acute cold exposure (=30 min
at <+5°C) causes measurable changes in the composition of the upper respiratory tract
microbiome — in particular, a decrease in the relative proportion of protective commensals
(Lactobacillus spp., Dolosigranulum pigrum) and an increase in the proportion of
opportunistic pathogens (Staphylococcus aureus, Streptococcus pneumoniaec) — which
precedes the development of clinical symptoms of Phase II ACRS. Verification: a prospective
study with sequential collection of nasopharyngeal swabs before, immediately after, and at 24
and 48 hours after standardized cold exposure. Microbiome analysis by 16S rRNA sequencing.
Rationale: this hypothesis is the central new element of the three-phase model of ACRS,
developing the concept of Gozhenko et al. (2026).

Hypothesis 10. Neurogenic inflammation as the primary mechanism of symptom
formation. Formulation: neurogenic inflammation initiated by activation of TRPA1 receptors
and release of substance P and CGRP from sensory nerve endings of the nasal mucosa is the
primary and sufficient mechanism for the development of the full ACRS symptom complex
(rhinorrhea, congestion, sneezing) independently of vascular and immunological changes.
Rationale: Tekulapally et al. (2024) described in detail the dual role of TRPA1 in airway
physiology, confirming that TRPA1 activation by cold (<17°C) leads to release of substance P
and CGRP from sensory nerve endings. Chen et al. (2026) described neuroimmune circuits in
airway pathophysiology.

2. METHODOLOGY
2.1. Study Design

This review was conducted as a narrative literature review in accordance with the
methodological principles described by Ferrari (2015) and Green et al. (2006). The narrative
design was chosen deliberately, as the aim of the work is not a systematic quantitative
synthesis of homogeneous studies, but a conceptual integration of heterogeneous
pathophysiological data from different fields of medicine and physiology — physiology of
thermoregulation, mucosal immunology, neuroendocrinology, microbiology, thermodynamics,
and clinical medicine. This interdisciplinary approach is necessary for the formation of a new
nosological concept that goes beyond traditional disciplinary boundaries.

2.2. Literature Search Strategy

Literature search was conducted in PubMed/MEDLINE, Scopus, Web of Science, and Google
Scholar databases. Time frame: 1946-2026. Languages: English, Ukrainian, Polish. Search
terms included: cold stress, thermoregulation, upper respiratory tract, mucosal immunity,
vasoconstriction, common cold pathophysiology, mucociliary clearance, cold air inhalation,
HPA axis immune suppression, respiratory epithelium barrier, TRPMS, TRPA1, nasal mucosa
cold, respiratory microbiome, neutrophilic inflammation, warm air inhalation, steam
inhalation therapy, geomagnetic disturbances immune, aromatherapy nasal, ICD-11
respiratory classification. Artificial intelligence tools (large language models) were used for



auxiliary search and initial sorting of relevant sources. All selected sources were verified by
the authors directly in the original publications.

2.3. Inclusion and Exclusion Criteria

Inclusion criteria: original studies, systematic reviews, meta-analyses, and narrative reviews
examining the effect of cold/chilling on the airways, immune function, or thermoregulation;
epidemiological studies of the seasonality of respiratory diseases; physiological studies of
mucociliary clearance, nasal vascular response, and respiratory thermodynamics; studies of
the upper respiratory tract microbiome; clinical studies of thermal inhalations; studies of
neuroendocrine regulation during cold stress.

Exclusion criteria: studies concerning exclusively the lower respiratory tract without
connection to the upper; publications without peer review; animal model studies without
clinical extrapolation; studies examining exclusively viral pathology without analysis of the
role of cold stress.

2.4. Role of Artificial Intelligence in the Methodology

In accordance with the principles of transparency and academic integrity, the authors disclose
that Al tools were used exclusively as auxiliary means: for searching for potentially relevant
publications by keywords, for grammatical and stylistic proofreading of the text, for
formatting bibliographic references in APA 7 style, and for structuring and editing individual
sections of the manuscript. No scientific concept, hypothesis, calculation, or conclusion was
generated by Al tools. Responsibility for the scientific accuracy of all content rests
exclusively with the authors. This disclosure is consistent with the recommendations of
ICMIJE, COPE, and the editorial policy of the journal regarding the use of Al in scientific
publications.

3. PATHOPHYSIOLOGICAL MECHANISMS OF ACRS:
THE THREE-PHASE MODEL

3.1. Phase [ — Initiation: Neurogenic Vascular Dysfunction (0—30 minutes)
3.1.1. Thermosensory Receptors and Sympathetic Activation

Inhalation of cold air activates the sympathetic nervous system through thermosensory
receptors of the nasal mucosa — primarily TRPMS (activated at temperatures below 25-28°C)
and TRPA1 (activated below 17°C). TRPMS (Transient Receptor Potential Melastatin 8) is
the primary molecular cold sensor in the mucous membranes of the airways, widely
represented in sensory neurons of the trigeminal nerve innervating the mucosa of the nose,
nasopharynx, and trachea. TRPA1 (Transient Receptor Potential Ankyrin 1) is activated at
lower temperatures (<17°C) and mediates pain and irritating sensations in the airways
(Tekulapally et al., 2024). Activation of these receptors initiates reflex vasoconstriction of
mucosal vessels through ai-adrenergic receptors. Vasoconstriction develops within seconds to
minutes after the onset of cold exposure and is the first link in the pathophysiological cascade
of ACRS. Gozhenko et al. (2025, 2026) regard this reaction as a key element of the host-
response model of disease development, emphasizing that activation of TRPM8&/TRPAI is the
first link of a self-sufficient pathophysiological cascade of ACRS that does not require the
participation of any external pathogen. Clinically, vasoconstriction manifests as initial
"dryness" in the nose and decreased nasal secretion — a phenomenon well known to anyone
who has gone out into the frost.

3.1.2. Mucosal Ischemia and Reperfusion Injury

Following initial vasoconstriction, reactive vasodilation develops — a phenomenon analogous
to "reactive hyperemia" in other tissues after ischemia. This reperfusion is accompanied by:
increased capillary permeability and extravasation of plasma proteins into the tissue (edema);
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activation of tissue macrophages and dendritic cells; generation of reactive oxygen species
(ROS) and inflammatory mediators; activation of stress signaling pathways (NF-kB, MAPK).
Ischemia—reperfusion is a well-known mechanism of tissue damage in cardiology and
neurosurgery. The application of this mechanism to the nasal mucosa during cold exposure is
pathophysiologically justified and explains the development of inflammatory changes without
the participation of a viral agent (Li et al., 2025). It is important to emphasize that the
ischemia—reperfusion mechanism is self-sufficient for initiating the inflammatory cascade: it
requires neither a viral agent nor a bacterial pathogen — only a physical trigger in the form of
cold exposure of sufficient intensity and duration.

3.1.3. Release of Inflammatory Mediators and the Clinical Triad

The vascular reaction is accompanied by the release of a wide spectrum of inflammatory
mediators. Histamine is released from mast cells, increasing vascular permeability and
stimulating secretory cells of the mucosa. Activated macrophages and epithelial cells
synthesize prostaglandins (primarily PGE: and PGD:) through the cyclooxygenase pathway.
Leukotrienes (LTCs, LTD4) are released from mast cells and basophils through the
lipoxygenase pathway and are potent bronchoconstrictors and stimulators of mucus secretion.
Bradykinin is formed in blood plasma during activation of the kallikrein-kinin system and is
one of the most potent mediators of pain and vascular permeability. Substance P and CGRP
are released from sensory nerve endings upon activation of TRPAI and are mediators of
neurogenic inflammation — a phenomenon in which activation of sensory nerves directly
causes an inflammatory reaction without the participation of immune cells (Tekulapally et al.,
2024). These mediators form a self-sustaining inflammatory cascade that clinically manifests
as rhinorrhea, nasal congestion, sneezing, and sore throat — the classic symptoms of the
"common cold" (Gozhenko et al., 2025, 2026). The vascular phase of ACRS is clinically
characterized by: sudden onset (minutes after cold exposure); predominantly watery
rhinorrhea; nasal congestion due to mucosal edema; sneezing as a reflex response to irritation;
absent or minimal general symptoms (no fever, no myalgia). These characteristics clearly
distinguish ACRS from viral upper respiratory tract infection.

3.1.4. Mucociliary Dysfunction

Cooling of the nasal mucosa to 15-20°C noticeably reduces the ciliary beat frequency (CBF)
by approximately 50% (from ~12—-15 Hz to ~6—8 Hz at 20°C), with almost complete arrest
below 10°C. Dehydration from inhalation of cold dry air increases mucus viscosity and
reduces its elasticity, impairing mucociliary transport. Mucociliary clearance time can
increase from 10-20 minutes to more than 60 minutes, threatening the elimination of
pathogens and the integrity of the epithelial barrier (Tufail et al., 2025). These mucociliary
disturbances provide a mechanistic basis for prolonged pathogen exposure to the mucosa and
increased susceptibility to viral invasion (if present), consistent with the host-response model
rather than a purely viral etiology (Gozhenko et al., 2025, 2026). In addition, impaired
mucociliary transport alters the conditions for microbial colonization of the mucosa, opening
the way to Phase II of ACRS — the microbiome-mediated bacterial activation.

3.1.5. Metabolic and Thermodynamic Stress: Original Calculations

The upper respiratory tract performs a critically important function of conditioning inhaled air:
by the time it reaches the trachea, air must be heated to 37°C and humidified to 100% relative
humidity. Gozhenko et al. (2025, 2026) regard this metabolic stress as an integral component
of the host-response model of ACRS. To quantitatively assess the metabolic load, the
following original calculations were performed. Initial data: minute ventilation at rest V.= 6
L/min = 0.0001 m?/s; air density at 0°C p = 1.29 kg/m?; specific heat capacity of air Cp =
1005 J/(kg-°C); temperature of inhaled air T1 = 0°C; temperature of air in the trachea T: =
37°C; heat of vaporization of water L = 2.43 MJ/kg; amount of moisture for humidification
Am = 0.03 g/L of air. Calculation of heat costs for air heating: Q heat = m - Cp - AT =
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(0.0001 x 1.29) x 1005 x 37 = 4.8 W. Calculation of heat costs for humidification: Q humid
= m_water - L = (0.0001 x 1.29 x 0.00003) x 2.43 x 10° = 9.4 W. Total costs: Q total =
Q heat + Q humid = 14.2 W. With a basal metabolic rate of an adult of approximately 80 W,
the costs of conditioning cold air constitute ~18% of basal metabolism. During physical
exercise (minute ventilation 30-60 L/min), this proportion increases to 25-35%. Under
extreme frost (—20°C), calculated costs can reach 40-50% of basal metabolism. Such costs
are comparable to energy expenditure for maintaining heart rate (~7% of BMR) or kidney
function (~10% of BMR), indicating their clinical significance. These calculations reproduce
and extend the original thermodynamic data presented in Gozhenko et al. (2026), where the
metabolic stress was first quantitatively substantiated as an independent mechanism of ACRS.
Such significant energy expenditures lead to local metabolic stress in the tissues of the upper
respiratory tract: decreased ATP synthesis in epithelial cells; impairment of ion pump
function (Na'/K*-ATPase); decreased synthesis of protective proteins (mucins, defensins,
lysozyme); activation of stress signaling pathways (NF-xB, MAPK) that trigger the
inflammatory response. Thus, metabolic stress is the fifth independent mechanism of ACRS,
acting in parallel with neurogenic vasoconstriction, ischemia—reperfusion, mucociliary
dysfunction, and neuroendocrine immunosuppression.

3.2. Phase II — Microbiome-Mediated Bacterial Phase and Neutrophilic

Inflammation (224 hours)

3.2.1. The "Open Gateway' Concept for the Host's Own Microbiome

This is the fundamentally new and most clinically significant element of the proposed three-
phase model of ACRS. The concept of the microbiome-mediated bacterial phase as Phase II
of ACRS develops and supplements the pathophysiological model proposed by Gozhenko et
al. (2026), which describes five interconnected mechanisms of ACRS, including the role of
microbiome disruption as a separate research hypothesis. Cold-induced vascular dysfunction,
arrest of mucociliary transport, and local neuroendocrine immunosuppression collectively
create conditions under which the mucosa of the upper respiratory tract "opens" to its own
resident microbiome. This mechanism explains why a "simple cold" without any external
viral agent can progress to purulent rhinitis, sinusitis, or pharyngitis. The upper respiratory
tract microbiome normally consists of protective commensals: Lactobacillus spp.,
Dolosigranulum pigrum, Corynebacterium spp. These microorganisms competitively inhibit
the growth of pathogens through the production of lactic acid, hydrogen peroxide, and
bacteriocins, as well as through competitive exclusion of adhesion receptors on the surface of
epithelial cells. In ACRS, a shift in microbiome balance occurs: a decrease in the relative
proportion of protective commensals and an increase in the proportion of opportunistic
pathogens — Staphylococcus aureus, Streptococcus pneumoniae, Haemophilus influenzae,
Moraxella catarrhalis.

3.2.2. Mechanisms of Microbiome Disruption in ACRS

Three interconnected mechanisms cause microbiome disruption in ACRS. Mechanism 1 —
Temperature: reduction of mucosal temperature to 15-20°C changes the conditions for
microbial colonization. Opportunistic pathogens, in particular Staphylococcus aureus, have a
wider range of temperature tolerance compared to protective commensals, giving them a
competitive advantage when the mucosa is cooled. In addition, temperature reduction changes
the pH of mucus and the concentration of antimicrobial peptides, further disrupting
microbiome balance. Mechanism 2 — Mucociliary: arrest of mucociliary transport eliminates
the mechanical protection that normally removes microorganisms from the mucosa.
Stagnation of mucus creates an anaerobic microenvironment favorable for the growth of
facultative anaerobes. Increased mucus viscosity upon cooling and dehydration further
impairs its antimicrobial properties, as it reduces the diffusion of antimicrobial peptides
(defensins, lysozyme) to the mucosal surface. Mechanism 3 — Immunological: cold-induced
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neuroendocrine immunosuppression (decreased sIgA, suppressed function of neutrophils and
NK cells through the HPA axis and catecholamines) removes immunological control over the
resident microbiome. The decrease in sIgA concentration on the mucosal surface is
particularly critical, since sIgA is the primary mechanism for neutralizing opportunistic
pathogens on the mucosal surface without activating an inflammatory reaction (Gozhenko et
al., 2025, 2026).

3.2.3. Neutrophilic Response as the Second Phase of ACRS

Activation of opportunistic pathogens of the host's own microbiome triggers the classical
neutrophilic inflammatory response. Neutrophils are the first cells to migrate to the site of
bacterial activation. Their recruitment is mediated through: release of IL-8 (CXCLS) by
activated epithelial cells and macrophages; complement activation (C3a, C5a); release of
leukotriene Ba (LTB4) from mast cells and basophils. The neutrophilic phase of ACRS
clinically manifests as: transformation of watery rhinorrhea into mucopurulent; elevation of
body temperature (subfebrile); increased nasal congestion and pain in the projection of the
paranasal sinuses; appearance of general symptoms (weakness, headache). It is precisely this
phase that is responsible for the clinical picture that patients and physicians traditionally
associate with "bacterial complications of a cold" — however, within the framework of
ACRS, it is not a complication but a natural second phase of pathogenesis that does not
require antibiotic therapy in most cases. It is fundamentally important to note that this
bacterial phase is endogenous — it is caused by the patient's own microbiome, not by an
external infectious agent. This explains why antibiotics for the "common cold" are ineffective
and irrational — they do not eliminate the cause (cold stress and vascular dysfunction), but
only temporarily suppress microbiome activation, while disrupting the protective microbiome
and promoting the formation of antibiotic resistance.

3.3. Phase IIT — Resolution or Viral Superinfection (6 hours — 3 days)
3.3.1. Pure Resolution of ACRS

Upon elimination of cold exposure and rewarming, gradual normalization of all
pathophysiological processes occurs: restoration of normal vascular tone of the mucosa;
restoration of CBF and mucociliary transport; normalization of microbiome balance;
restoration of sIgA and local immune defense; normalization of cortisol and catecholamine
levels. In pure ACRS without a viral component, symptoms regress within 1-3 days without
specific treatment. This self-limited course is another clinical argument in favor of the
neurogenic rather than viral nature of the disease.

3.3.2. The "Window of Vulnerability" and Viral Superinfection

Cold-induced mucociliary dysfunction and immunosuppression create a "window of
vulnerability" lasting 2—4 hours after cold exposure, during which viral susceptibility is
maximally increased. Three independent mechanisms increase viral susceptibility after cold
exposure: (1) impaired mucociliary clearance prolongs the contact time of viruses with the
mucosa; (2) decreased sIgA reduces neutralization of viruses on the mucosal surface; (3)
suppressed interferon signaling reduces antiviral protection of cells. Cold airflow disrupts
antiviral immune defense functions of the mucosa; interferon signaling in nasal epithelium is
a key determinant of antiviral protection. Chen et al. (2026) described neuroimmune circuits
linking cold stress to increased viral susceptibility. This synergistic model explains the
clinical phenomenon of "severe cold after chilling" without the need to postulate a direct
causal role of cold in viral infection.
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4. NEUROENDOCRINE IMMUNOSUPPRESSION IN

ACRS
4.1. The Hypothalamic—Pituitary—Adrenal (HPA) Axis

Cold stress activates the HPA axis through hypothalamic thermosensory neurons, leading to
elevated levels of corticotropin-releasing hormone (CRH), adrenocorticotropic hormone
(ACTH), and cortisol. Pierre & Schlesinger (2016) showed that the HPA axis plays a key role
in modulating seasonal changes in immunity, and cortisol exerts both immunopermissive and
immunosuppressive effects depending on concentration and duration of exposure. Balakin et
al. (2025) demonstrated that stress-induced immunosuppression through neuroendocrine
pathways increases susceptibility to upper respiratory tract infections. James et al. (2023)
confirmed that physiological stressors, such as cold water, activate the HPA axis and increase
cortisol levels, which is directly related to decreased immune response. Cortisol produced in
response to cold stress exerts the following immunosuppressive effects: suppresses synthesis
of pro-inflammatory cytokines (IL-1p, IL-6, IL-12, TNF-a); reduces the activity of NK cells,
cytotoxic T lymphocytes, and neutrophils; suppresses synthesis of secretory IgA in mucous
membranes; reduces expression of TLRs (Toll-like receptors) on innate immune cells;
suppresses production of type I interferons (IFN-a, IFN-B), which are key antiviral cytokines.
Thus, neuroendocrine immunosuppression is the third independent mechanism of ACRS
(after neurogenic vasoconstriction and mucociliary dysfunction), acting in parallel and
synergistically with other mechanisms.

4.2. Local Mucosal Immunity (sIgA)

Secretory IgA (sIgA) is a key component of local immune defense of mucous membranes. It
neutralizes viruses and bacteria directly on the mucosal surface, preventing their adhesion to
epithelial cells, without activating an inflammatory reaction — the so-called "immune
exclusion." Cold stress reduces sIgA production through several mechanisms: direct
suppression of plasma cell function by low temperature; reduced blood flow in the mucosa,
decreasing the delivery of immune cells and mediators; neuroendocrine immunosuppression
through the HPA axis. Gozhenko et al. (2025, 2026) describe these immunological changes as
an integral component of the host-response model of ACRS, emphasizing that the decrease in
slgA is simultaneously a consequence of cold stress and a prerequisite for microbiome
activation in Phase II.

4.3. Sympathetic Immunomodulation and Effects on NK Cells

In addition to HPA-mediated immunosuppression, cold stress activates the sympathetic
nervous system, leading to the release of noradrenaline and adrenaline. LaVoy et al. (2011)
showed that physical exercise in a cold environment increases levels of noradrenaline and
cortisol more than comparable exercise in neutral conditions, indicating an additive effect of
cold and physical stress on the neuroendocrine system. P.-adrenergic receptors, widely
represented on lymphocytes and NK cells, when activated by catecholamines initially
stimulate and then suppress the immune response. This biphasic effect explains why brief
cold stress may temporarily increase, while prolonged cold stress decreases, immune
resistance. Dogan et al. (2023) showed that acute cold stress (4°C, 2 h) reduces T-cell
response in peripheral blood, and this effect is modulated by vitamin D levels — individuals
with deficiency had more pronounced immunosuppression.

5. NEURO-ECOLOGICAL DETERMINANTS OF ACRS
5.1. Geomagnetic Disturbances as a Catalyst for ACRS

ACRS cannot be considered in isolation from global environmental factors affecting the
central nervous system (CNS). An important predictor of ACRS development is geomagnetic
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storms (magnetic disturbances). The mechanism through the CNS: electromagnetic
oscillations of the Earth directly affect the pineal gland, suppressing melatonin secretion. This
leads to disruption of circadian rhythms and depletion of the body's adaptive reserves.
Magnetic storms cause hypersympaticotonia (increased sympathetic nervous system tone).
Connection with ACRS: when a person with elevated sympathetic tone (against the
background of a magnetic storm) is exposed to cold, the thermoregulatory vasospasm of the
nasal mucosa occurs in a hypertrophically sharp manner. Thus, space weather and magnetic
disturbances through the CNS prepare the "ground" for the lightning-fast development of
ACRS with minimal chilling. Clinical observations indicate increased incidence of acute
respiratory viral infections during and after geomagnetic storms, which was traditionally
explained by the immunosuppressive effects of magnetic disturbances. The proposed model
provides a more precise explanation: geomagnetic storms increase sympathetic tone — lower
the threshold of cold vasoconstriction — intensify ACRS with minimal cold exposure.
Gozhenko et al. (2025) were the first to systematically describe geomagnetic disturbances as
an independent neuro-ecological trigger of ACRS within the host-response model. These data
are consistent with a series of studies conducted by Popovych et al. (2021) and Tserkovniuk et
al. (2021a, 2021b, 2021c, 2021d, 2021e), which documented statistically significant
correlations between the geomagnetic Ap-index and parameters of the immune system in
patients with various neuroendocrine-immune dysfunctions, including changes in cellular and
humoral immunity, heart rate variability, EEG parameters, and endocrine indicators. These
studies were the first to quantitatively confirm that geomagnetic activity is an independent
modulator of the human neuroendocrine-immune complex, which directly supports the neuro-
ecological model of ACRS.

5.2. Chronobiological Aspects of ACRS: Circadian and Seasonal Rhythms
ACRS incidence demonstrates pronounced chronobiological patterns. Circadian rhythm: peak
symptoms are observed in the morning and evening, which correlates with circadian
fluctuations in sympathetic tone, cortisol levels, and body temperature. In the morning,
cortisol levels reach a maximum (cortisol awakening response), which paradoxically may
increase vulnerability to cold stress through transient immunosuppression. In the evening,
body temperature decreases and sympathetic tone increases, which also increases the risk of
cold-induced vasoconstriction. Seasonal rhythm: peak incidence falls in the autumn—winter
period, which is associated with decreased ambient temperature and increased cold stress;
decreased vitamin D levels (reduced insolation); changes in behavioral patterns (more time
spent indoors); decreased melatonin levels and disruption of circadian rhythms. Gozhenko et
al. (2025, 2026) emphasize that the seasonality of ACRS is determined primarily by
environmental factors, and not only by the circulation of viruses, which is an important
argument in favor of the nosological independence of ACRS.

5.3. Olfactory and Trigeminal Neuromodulation: Aromatherapy as

Pathogenetic Treatment

Since ACRS is based on neurogenic dysfunction and faulty operation of thermoreceptors,
traditional antiviral drugs or antibiotics are absolutely ineffective in the first phase. Instead,
methods of influencing the CNS come to the fore, in particular aromatherapy. Direct effect on
receptors: essential oils (menthol, eucalyptol, camphor) are potent natural agonists of cold
receptors TRPMS8 and TRPA1. TRPMS agonists (menthol, WS-12) modulate reflex reactions
of the airways, confirming the functional significance of this receptor in a clinical context.
Menthol activates TRPMS receptors, creating a sensation of coolness without actual
temperature reduction — which is paradoxical but pathophysiologically justified: activation
of TRPMS8 by menthol "saturates" the receptor, reducing its sensitivity to real cold and
decreasing neurogenic vasoconstriction. Neuromodulation through the CNS: volatile
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molecules of essential oils instantly reach the olfactory nerve (Nervus olfactorius) and
trigeminal nerve (Nervus trigeminus). The signal is transmitted directly to the limbic system
and hypothalamus (the center of thermoregulation). Therapeutic effect: aromatherapy
"reprograms"” the CNS response — it simulates a sensation of coolness without physical
temperature reduction, relieving the pathological neurogenic vasospasm, reducing edema
(vascular hyperreactivity), and stimulating the restoration of mucociliary clearance. Anti-
inflammatory effects of essential oil components: eucalyptus and 1,8-cineole (the main
component of eucalyptus oil) exert anti-inflammatory effects through suppression of NF-kB
and prostaglandin synthesis. Camphor and thymol have antiseptic activity against
opportunistic pathogens, which may limit microbiome disruption in Phase II of ACRS. This is
a physiological, non-pharmacological way to break the pathogenetic cycle of ACRS at the
level of the central nervous system.

6. PATHOPHYSIOLOGY OF AVRS: VIRAL INVASION

AND CYTOPATHIC EFFECT

6.1. External Pathogen and Mandatory Incubation Period

Unlike ACRS, Acute Viral Respiratory Syndrome (AVRS) has a fundamentally different
nature. The disease arises only upon contact with a virus against which the body has no
specific antibodies. The virus requires time to penetrate the cell, replicate, and overcome the
primary immune barriers. The incubation period is mandatory and lasts from several hours
(influenza: 1-4 days) to 14 days (SARS-CoV-2). This is absolutely incompatible with the
development of symptoms within minutes of cold exposure, as observed in ACRS. The
discoverers of rhinovirus — Price (1956) and Pelon et al. (1957) — established that this virus
is the most common causative agent of the "common cold," but their studies did not exclude
the possibility of the existence of non-viral forms of a similar clinical picture.

6.2. Cytopathic Effect and Systemic Immune Response

Inflammation in AVRS is the result of direct destruction of epithelial cells by the virus
(cytopathic effect) and the subsequent systemic immune response: production of type I
interferons (IFN-a, IFN-B), activation of NK cells, formation of specific antibodies, cytotoxic
T lymphocytes. In severe forms of AVRS (for example, COVID-19), a "cytokine storm" may
develop — an excessive systemic inflammatory response with elevated 1L-6, TNF-a, IL-1p.
Interferon signaling in nasal epithelium is a key determinant of antiviral protection, and its
suppression (in particular, by cold) significantly increases viral replication — which is yet
another mechanism of synergism between ACRS and AVRS.

6.3. Independence from Season and Temperature Fluctuations: The Lesson

of the COVID-19 Pandemic

The COVID-19 pandemic (SARS-CoV-2) provided an unprecedented natural experiment that
definitively confirmed the fundamental difference between ACRS and AVRS. SARS-CoV-2
caused mass outbreaks: in summer heat (Brazil, India, USA in June—August 2020); in tropical
countries with a permanently warm climate; under conditions of complete isolation quarantine,
when people did not go out into the cold. This definitively proves that true viral infections
(AVRS) spread independently of air temperature — their spread is determined by social
contacts and the contagiousness of the pathogen, and not by seasonal temperature fluctuations.
In contrast, ACRS has a clear seasonal dependence on temperature fluctuations, which is one
of the key diagnostic criteria.
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7. COMPARATIVE CHARACTERISTICS OF ACRS
AND AVRS

7.1. Comprehensive Comparative Analysis

Table 1. Comparative characteristics of ACRS and AVRS across all key parameters (based
on Gozhenko et al., 2025, 2026, with additions by the authors).

Primary trigger: ACRS — acute chilling, thermoregulatory stress; AVRS — contact with a
virus carrier (external infectious agent).

Incubation period: ACRS — absent (symptoms arise from several minutes to 2 hours);
AVRS — mandatory (from 12-24 hours for influenza to 14 days for COVID-19).

Pathogenetic mechanism: ACRS — neurogenic vasospasm — microbiome activation —
neutrophilic inflammation; AVRS — viral invasion — cytopathic effect — interferon
response — adaptive immunity.

Seasonality: ACRS — clearly expressed (autumn—winter period, sharp temperature

fluctuations); AVRS — independent of season (COVID-19 — summer outbreaks in the
tropics).

Fever: ACRS — absent or subfebrile (<37.5°C); AVRS — characteristic, often high (>38°C).
Systemic symptoms: ACRS — minimal or absent; AVRS — pronounced (myalgia,
arthralgia, headache, weakness).

Reversibility upon rewarming: ACRS — yes, symptoms decrease upon rewarming; AVRS
— no, symptoms are independent of temperature regime.

Character of rhinorrhea: ACRS — initially watery — then mucopurulent (microbiome
Phase IT); AVRS — serous or seropurulent, without clear phasing.

Role of microbiome: ACRS — central, activation of the host's own microbiome is Phase II
of ACRS; AVRS — secondary, the virus is the primary agent, the microbiome changes
secondarily.

Neutrophilic response: ACRS — is Phase II of ACRS (endogenous bacterial activation);
AVRS — secondary, in bacterial complications.

Role of immunity: ACRS — local transient immunosuppression (neuroendocrine HPA axis);
AVRS — systemic immune response, dependence on specific antibodies.

Virological testing: ACRS — negative; AVRS — positive (with adequate testing).
Therapeutic target: ACRS — rewarming, steam inhalations, saline rinses, aromatherapy;
AVRS — antiviral drugs, vaccination, systemic anti-inflammatory therapy.

Antibiotics: ACRS — not indicated (endogenous microbiome activation); AVRS — not
indicated in uncomplicated AVRS.

Antiviral drugs: ACRS — not indicated; AVRS — indicated for a confirmed viral agent.
Effect of steam inhalations: ACRS — pronounced, pathogenetic treatment; AVRS —
symptomatic, without effect on the viral process.

Prognosis: ACRS — favorable, 1-3 days upon elimination of the trigger; AVRS — depends
on the virus and immune status.

ICD-10/11 coding: ACRS — J0O (incorrectly, infectious rubric); AVRS — J00-J06, U07.1
(COVID-19).

Proposed ICD-11 coding: ACRS — new code "Acute Cold Respiratory Syndrome"
(environmental rubric); AVRS — retention of existing infectious rubrics.

Geomagnetic disturbances: ACRS — are a cofactor (increase sympathetic tone — intensify
vasospasm); AVRS — not a significant factor.

Age pattern: ACRS — children > adults > elderly (due to differences in cold exposure);
AVRS — depends on the specific virus and immune status.

Relationship between ACRS and AVRS: ACRS is a "gateway" for AVRS (synergistic
model); AVRS can be superimposed on ACRS.
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7.2. Differential Diagnosis of ACRS and AVRS in Clinical Practice

Key diagnostic criteria for ACRS: (1) clear connection between the onset of symptoms and
cold exposure (medical history); (2) development of symptoms within minutes to 2 hours after
cold exposure; (3) predominantly watery rhinorrhea without fever and myalgia; (4) reduction
of symptoms after rewarming; (5) absence of known contact with a patient with viral infection;
(6) absence of systemic symptoms (myalgia, arthralgia, severe headaches).

Key diagnostic criteria for AVRS: (1) known contact with a patient or stay in an endemic
area; (2) presence of an incubation period (12 hours to 14 days); (3) systemic symptoms
(fever, myalgia, weakness); (4) absence of connection with cold exposure; (5) positive
virological testing result; (6) symptoms do not decrease after rewarming.

7.3. Mixed Forms and the Clinical Spectrum

In real clinical practice, mixed forms may be encountered when ACRS is complicated by viral
superinfection (Phase III of the three-phase model). In such cases, the clinical picture
combines features of both syndromes: there is a connection with cold exposure, but symptoms
do not decrease after rewarming and progress with the development of systemic
manifestations. Gozhenko et al. (2025, 2026) describe the clinical spectrum from pure ACRS
(without a viral agent) through mixed forms to pure AVRS (without a cold trigger). Treatment
of pure ACRS does not require antiviral drugs and should be directed at eliminating the cold
trigger, restoring vascular tone, and normalizing the microbiome.

8. THERAPY OF ACRS: PATHOGENETIC

JUSTIFICATION OF THERMAL INHALATIONS
8.1. Folk Medicine and Modern Pathophysiology: A Synthesis

The folk tradition of treating colds by breathing over potato steam or hot herbal decoctions
exists in all cultures for millennia. From the perspective of modern ACRS pathophysiology,
this practice has a clear scientific justification and is an example of how the empirical
experience of humanity preceded scientific understanding of mechanisms. Approximately 20
years ago, British researchers published data on the effectiveness of inhaling dry warm air
(temperature 43—45°C) for treating cold symptoms. These data, although they did not receive
wide clinical recognition at the time, are fully consistent with the three-phase model of ACRS:
warm air directly eliminates the pathogenetic trigger of the first phase — cold-induced
vasoconstriction and mucociliary dysfunction.

8.2. Mechanisms of Therapeutic Action of Thermal Inhalations in ACRS
Thermal inhalations (steam or dry warm air, 42-45°C) exert a pathogenetic effect on all three
phases of ACRS.

Effect on Phase I (vascular dysfunction): warm air raises the temperature of the nasal
mucosa — eliminates cold-induced vasoconstriction — restores normal vascular tone —
reduces edema and rhinorrhea. This is a direct physiological antagonism to the trigger
mechanism of ACRS.

Effect on Phase II (mucociliary dysfunction and microbiome activation): raising mucosal
temperature to 37-40°C — restoration of CBF to normal level (12—-15 Hz) — restoration of
mucociliary transport — mechanical removal of opportunistic pathogens — normalization of
microbiome balance. Simultaneously, humidification of the mucosa during steam inhalations
reduces mucus viscosity and restores its rheological properties.

Effect on Phase III (prevention of viral superinfection): restoration of mucociliary
clearance and sIgA — shortening of the "window of vulnerability" — reduction of the risk of
viral superinfection.
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8.3. Comparison of the Effectiveness of Steam and Dry Thermal

Inhalations

Steam inhalations (breathing over hot water, potatoes, herbal decoctions) provide
simultaneous heating and humidification of the mucosa, which is optimal for restoring
mucociliary transport. Steam temperature of 42-45°C is therapeutically effective and safe.
Adding essential oils (menthol, eucalyptus, camphor) enhances the therapeutic effect through
olfactory neuromodulation (TRPMS8/TRPAI1 agonism — normalization of the central
thermoregulatory response). Dry thermal inhalations (inhalation of heated air at 43—45°C) are
effective for restoring vascular tone and CBF, but less effective for normalizing the
rheological properties of mucus due to the absence of humidification. British researchers who
studied this method approximately 20 years ago noted a significant reduction in the duration
of cold symptoms with regular use of dry thermal inhalations.

8.4. ACRS Treatment Algorithm

In pure ACRS (without a viral component), treatment includes: (1) elimination of the cold
trigger (rewarming); (2) steam inhalations (42—45°C, 10—-15 minutes, 3—4 times per day) with
the addition of essential oils (menthol, eucalyptus); (3) warm drinks (rewarming the mucosa
from the inside); (4) humidification of indoor air; (5) nasal saline rinses (restoration of
mucociliary transport); (6) for pronounced edema — decongestants in short courses (up to 3
days). Antibiotics — not indicated. Antiviral drugs — not indicated. In mixed form (ACRS +
viral superinfection): all measures for pure ACRS plus virological testing; for a confirmed
viral agent — specific antiviral therapy as indicated.

9. RESOLUTION OF THE AGE PARADOX

If the "common cold" is a purely infectious disease, then the age-related pattern of incidence
(children > adults > elderly) should reflect differences in immune competence. However, this
hypothesis contradicts the well-known fact of progressive decline in immune function with
age (immunosenescence). Gozhenko et al. (2025, 2026) proposed a convincing explanation:
the age-related pattern of incidence reflects not differences in immune competence, but
differences in the nature and intensity of cold exposure. Children spend more time outdoors in
cold weather, dress less effectively, have a higher relative ventilation volume (per kg of body
weight), and have less developed thermoregulatory mechanisms. Elderly individuals, on the
contrary, spend more time indoors, protect themselves better from the cold, and have reduced
minute ventilation. Rijkers et al. (2026) emphasize the need to account for behavioral factors
when analyzing climatic effects on the immune system, as well as age and sex differences in
the protective function of the nose with respect to cold air. Thus, the age-related pattern of
ACRS incidence is a direct consequence of differences in behavioral patterns of cold exposure,
and not differences in immune competence — which is a powerful argument in favor of the
nosological independence of ACRS as an ecologically determined, rather than infectious,
disease.

10. EPIDEMIOLOGICAL EVIDENCE

10.1. Seasonality and Climatic Correlations

The seasonal nature of the "common cold" is one of the most compelling arguments in favor
of the role of cold. Incidence of acute respiratory diseases sharply increases in the autumn—
winter period in all countries with a temperate climate. Eccles (2002) proposed several
hypotheses to explain this seasonality, including decreased nasal mucosal temperature,
reduced UV radiation, and changes in human behavior. Importantly, seasonality is observed
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even in countries with a tropical climate, where the "winter" season is characterized not by
cold but by increased humidity — which is consistent with the ACRS model, where mucus
dehydration is a key mechanism. Analysis of climatic data in comparison with
epidemiological indicators of incidence of acute respiratory diseases in different geographic
zones demonstrates a stable correlation between decreased ambient temperature and increased
incidence, which cannot be fully explained by seasonal fluctuations in virus circulation alone.
This correlation is direct epidemiological confirmation of the role of cold stress as an
independent pathogenetic factor in ACRS.

10.2. Controlled Cold Exposure Studies

Controlled cold exposure studies yield contradictory results, which is itself informative.
Douglas et al. (1968) did not find an increased frequency of viral infection after chilling, but
noted an increased frequency of subjective symptoms — which is consistent with the concept
of ACRS as a non-viral syndrome. Later studies with better methodological design showed
that chilling increases the risk of symptomatic disease even without an increase in the
frequency of viral infection. This phenomenon — symptomatic disease without a viral agent
— 1is direct clinical evidence for the existence of ACRS as an independent nosological form.
Brenner et al. (1999) demonstrated that cold exposure causes dose-dependent immune
changes even without viral infection, confirming the independent pathogenetic role of cold. It
is important to note that the absence of increased viral infection during cold exposure in the
study by Douglas et al. (1968) does not refute the concept of ACRS, but on the contrary
confirms it: if symptoms appear but no virus is detected, this means that the symptoms are of
a non-viral nature — precisely what the concept of ACRS postulates.

10.3. The Lesson of the COVID-19 Pandemic for Differentiation of ACRS
and AVRS

The COVID-19 pandemic provided an unprecedented natural experiment for distinguishing
ACRS from AVRS. First, COVID-19 spread with equal intensity in summer and winter, in
the tropics and in arctic regions — confirming the independence of AVRS from temperature.
Second, during lockdowns, the incidence of the "common cold" also decreased — but this
was explained both by the reduction of viral acute respiratory infections (due to social
isolation) and by the reduction of cold exposure (people spent more time at home). Third, in
countries with a warm climate where COVID-19 caused mass outbreaks in summer, the
incidence of the "common cold" remained low — confirming the temperature dependence of
ACRS and the temperature independence of AVRS. These observations confirm that ACRS
and AVRS are fundamentally different processes with different epidemiological determinants,
and that their combination under the common term "common cold" is methodologically
incorrect and clinically harmful.

11. JUSTIFICATION FOR ICD-11 REFORM

11.1. Current State of Classification and Its Shortcomings

Currently, the International Classification of Diseases (ICD-10 and ICD-11) combines all
similar conditions into general rubrics (for example, JOO "Acute nasopharyngitis [common
cold]"), implicitly assuming their infectious (viral) nature. This approach leads to: massive
overdiagnosis of viral infections — if 30-50% of "cold" cases are pure ACRS (Johnston et al.,
1993), then annually billions of ACRS episodes worldwide are incorrectly coded as viral
infections; unjustified and dangerous prescribing of antiviral drugs and antibiotics for purely
thermoregulatory disorders; neglect of preventive measures (protection from cold, monitoring
of magnetic storms, neuromodulation) that could significantly reduce morbidity; absence of
standardized ACRS treatment protocols based on pathogenetic principles; impossibility of
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systematic epidemiological recording of ACRS as a separate nosological entity. These
shortcomings have not only academic but also practical significance: they directly affect the
quality of medical care for billions of patients annually and cause enormous economic losses
through irrational treatment and prevention.

11.2. Proposal to the WHO ICD-11 Committee

It is necessary to officially divide acute upper respiratory tract lesions into two fundamentally
different categories based on their etiopathogenesis.

Category A: AVRS (Acute Viral Respiratory Syndrome) — to be retained in the existing
infectious rubrics of ICD-11 (CA00—CAO0Z) with specification of the viral agent. A disease
with a proven or highly probable infectious agent, the presence of an incubation period, and a
systemic immune response.

Category B: ACRS (Acute Cold Respiratory Syndrome) — a new rubric in the section
"Diseases related to environmental exposure" or "Diseases related to physical factors." An
ecologically determined condition (physical trigger — cold, cofactors — magnetic
disturbances, meteorosensitivity) developing without an incubation period through neurogenic
CNS dysfunction and activation of the host's own microbiome. The scientific justification for
establishing ACRS as an independent nosological entity, including proposed diagnostic
criteria, is presented in detail in Gozhenko et al. (2025, 2026).

11.3. Proposed Diagnostic Criteria for ACRS for ICD-11

Major criteria: (1) clear temporal connection between cold exposure and onset of symptoms

(<2 hours); (2) symptoms of rhinorrhea, nasal congestion, sneezing, or sore throat; (3)

absence of fever (temperature <37.5°C); (4) reduction of symptoms after rewarming.

Minor criteria: (1) seasonal pattern (predominantly autumn—winter); (2) absence of a

detected viral agent upon testing; (3) short duration of episode (<3 days without treatment); (4)
absence of systemic symptoms (myalgia, arthralgia).

The diagnosis of ACRS is established in the presence of 2 major criteria or 1 major + 2 minor

criteria. These criteria are clinically practical, do not require special laboratory equipment,

and can be applied in primary care settings in any country in the world — which is

fundamentally important for their global implementation.

11.4. Economic Justification for Reform

The global burden of the "common cold" — ~9 billion episodes per year, ~$105 billion in
direct and indirect costs — is one of the largest in all of medicine. If at least 20-30% of these
cases are pure ACRS, which does not require drug treatment and can be effectively prevented
by thermal protection, the potential savings amount to $20—44 billion annually. Fendrick et al.
(2003) estimated the total burden of non-viral respiratory diseases at over $40 billion annually
in the United States alone. Bramley et al. (2002) calculated that direct and indirect costs of the
"common cold" in the United States alone exceed $40 billion per year.

Table 6 demonstrates the distribution of the global burden of ACRS and potential savings by
region: North America — 1.2 billion episodes/year, direct costs $12 billion USD, indirect
costs $28 billion USD, potential savings $8—16 billion USD; Europe — 1.5 billion
episodes/year, direct costs $10 billion USD, indirect costs $22 billion USD, potential savings
$6—13 billion USD; Asia — 4.0 billion episodes/year, direct costs $8 billion USD, indirect
costs $15 billion USD, potential savings $4-10 billion USD; other regions — 2.3 billion
episodes/year, direct costs $3 billion USD, indirect costs $7 billion USD, potential savings
$2-5 billion USD; total — ~9 billion episodes/year, ~$33 billion USD direct costs, ~$72
billion USD indirect costs, potential savings ~$20—44 billion USD.
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12. CLINICAL IMPLICATIONS

12.1. Prevention

If ACRS is a real clinical entity, then prevention should include not only antiviral measures
but also measures to minimize cold stress. Practical recommendations include: adequate
insulation of the upper respiratory tract (scarves, masks) when going out into the cold; gradual
acclimatization to cold air; avoidance of sharp transitions between warm and cold
environments; maintenance of adequate mucosal hydration (humidification of indoor air);
physical activity to increase thermogenesis and adaptive capacity; correction of vitamin D
deficiency in the winter season (Dogan et al., 2023); monitoring of geomagnetic activity for
individuals with increased meteorosensitivity. Gozhenko et al. (2025, 2026) emphasize that
the host-response model opens new preventive targets that were previously not considered in
the context of the "common cold."

Table 5 demonstrates preventive interventions with assessment of their effectiveness and
economic feasibility: steam inhalations (therapeutic) — reduction of duration by 30-50%,
very high cost-effectiveness; aromatherapy (menthol, eucalyptus, camphor) — reduction of
severity by 20—40%, very high cost-effectiveness; multilayer scarves and masks — reduction
by 20-30%, very high cost-effectiveness; behavioral modifications — reduction by 15-25%,
high cost-effectiveness; occupational health programs — reduction by 30-50%, high cost-
effectiveness; educational campaigns — reduction by 10-20%, very high cost-effectiveness;
correction of vitamin D deficiency — reduction by 15-30%, high cost-effectiveness.

12.2. Diagnosis

The concept of ACRS requires a revision of the diagnostic algorithm for acute respiratory
symptoms. Instead of automatically prescribing antiviral treatment or antibiotics, the
physician should first assess: the temporal connection with cold exposure; the nature of
symptoms (presence/absence of fever, general symptoms); the dynamics of symptoms after
rewarming.

The algorithm for diagnosing ACRS in clinical practice (Table 3) provides the following step-
by-step approach: at the first step, it is assessed whether cold exposure occurred <2 hours
before the onset of symptoms; if positive — body temperature is assessed (<37.5°C); in the
absence of fever — it is assessed whether symptoms decreased after rewarming; if positive —
a diagnosis of ACRS is established and appropriate pathogenetic treatment is prescribed
(rewarming, steam inhalations 42—-45°C, aromatherapy with menthol and eucalyptus, saline
nasal rinses, humidification of air, warm drinks) without antibiotics and without antiviral
drugs; if the answer is negative at any of the steps — AVRS or a mixed form is considered,
virological testing is ordered. This will avoid unnecessary prescribing of medications and
significantly reduce antibiotic resistance at the population level.

12.3. Treatment

In pure ACRS (without a viral component), treatment should be directed at: elimination of the
cold trigger (rewarming); restoration of normal blood flow in the mucosa (warm drinks,
inhalation of warm steam 42-45°C); restoration of mucociliary clearance (mucosal
humidification, saline nasal rinses); neuromodulation through olfactory and trigeminal
pathways (aromatherapy with menthol, eucalyptus, camphor); symptomatic treatment
(decongestants, antihistamines for pronounced edema, in short courses up to 3 days). Antiviral
drugs in pure ACRS are not indicated. Antibiotics in pure ACRS are not indicated — even
with the appearance of mucopurulent rhinorrhea (Phase II), since it is an endogenous
microbiome activation, not an external bacterial infection. Gozhenko et al. (2025, 2026)
emphasize that the host-response model opens new therapeutic targets that were previously
not considered in the context of the "common cold."
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12.4. Public Health and Occupational Health

The concept of ACRS has important implications for occupational health. Workers regularly
exposed to cold (construction workers, cold storage workers, fishermen, loggers, military
personnel) should be regarded as a high-risk group for ACRS. Appropriate occupational
health measures — adequate protective clothing, regular warming breaks, monitoring of
workplace temperature — can significantly reduce morbidity in these groups and reduce
economic losses from disability. Educational programs for the public explaining the
difference between ACRS and AVRS and providing practical recommendations for the
prevention and treatment of ACRS are an important component of the public health strategy
that can bring significant economic benefit at minimal implementation costs.

13. LIMITATIONS AND FUTURE RESEARCH

13.1. Limitations of This Review

This narrative review has a number of limitations that must be taken into account when
interpreting the results. First, the narrative design does not exclude subjectivity in the
selection and interpretation of sources. Second, most studies that examined the effect of cold
on the airways were conducted on small samples or in artificial conditions, which limits their
external validity. Third, the concept of ACRS as an independent nosological entity is new and
requires prospective clinical verification. Fourth, the hypothesis of the microbiome-mediated
bacterial phase (Phase II) is the most original and requires direct microbiome confirmation by
16S rRNA sequencing. Fifth, the use of Al tools for auxiliary literature search, although
transparently disclosed, could theoretically have influenced the selection of sources. Sixth,
most cited studies were not specifically aimed at studying ACRS as a separate nosological
form, so their results are used for indirect confirmation of hypotheses — which is a
methodological limitation characteristic of narrative reviews of new concepts.

13.2. Priority Directions for Future Research

Based on the conducted review, the following research agenda is proposed.

First, prospective clinical studies: randomized controlled trials comparing the frequency and
severity of symptoms in groups with different levels of cold exposure under controlled
virological status.

Second, microbiome studies: 16S rRNA sequencing of nasopharyngeal swabs before,
immediately after, and at 24 and 48 hours after standardized cold exposure to verify Phase 11
of ACRS.

Third, molecular studies of thermosensory receptors: study of the role of TRPMS8 and TRPA1
using selective antagonists both in in vitro models and in clinical studies.

Fourth, clinical studies of thermal inhalations: randomized controlled trials of the
effectiveness of steam and dry thermal inhalations in ACRS with objective endpoints (CBF,
nasal blood flow, mucociliary clearance time).

Fifth, studies of geomagnetic effects: prospective studies of the correlation between
geomagnetic activity and ACRS incidence, taking into account sympathetic tone, continuing
and expanding the research program of Popovych et al. (2021) and Tserkovniuk et al. (2021a,
2021b, 2021c, 2021d, 2021e) on the relationship between the geomagnetic Ap-index and
parameters of the neuroendocrine-immune complex.

Sixth, aromatherapy studies: randomized studies of the effectiveness of essential oils (menthol,
eucalyptus) as TRPM8/TRPA1 agonists in ACRS.

Seventh, studies in special populations: study of the features of ACRS in children, elderly
individuals, athletes training outdoors, and workers in cold industries.
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Eighth, development and validation of standardized diagnostic criteria for ACRS for clinical
use and epidemiological studies, which is a necessary prerequisite for submitting an official
proposal to the WHO ICD-11 committee.

14. HYPOTHESIS VERIFICATION

Hypothesis 1 — Nosological independence of ACRS. Status: partially confirmed (indirect
evidence base). Johnston et al. (1993) established that in 30-50% of clinical cases of the
"common cold," a viral agent is not detected even with modern molecular methods. Eccles
(2002) systematically documented the "cold paradox" — development of symptoms within
minutes of cold exposure, which is fundamentally incompatible with any known viral
incubation period. Gozhenko et al. (2026) presented a systematic review of the
pathophysiological mechanisms of ACRS that go beyond viral etiology. Limitation: large
prospective RCTs directly studying ACRS as a separate nosological form under strictly
controlled virological conditions are absent.

Hypothesis 2 — Temperature threshold of mucociliary dysfunction. Status: confirmed
(direct evidence base). Tufail et al. (2025) in a comprehensive review of airway mucus
dynamics documented a pronounced temperature dependence of CBF: decrease from 12—15
Hz at 37°C to 68 Hz at 20°C, with almost complete arrest below 10°C. Brenner et al. (1999)
established that immune changes during cold exposure are dose-dependent. Limitation: most
studies were conducted in vitro or in animal models; direct measurements of nasal mucosal
temperature in humans under different cold exposure conditions are limited.

Hypothesis 3 — Metabolic depletion of epithelial cells. Status: plausible, but requires direct
verification. Original thermodynamic calculations (Gozhenko et al., 2026) demonstrate that
conditioning air at 0°C requires =14.2 W, constituting ~18% of basal metabolism at rest and
up to 50% under extreme conditions. Limitation: direct measurements of ATP levels in
human nasal epithelial cells after cold exposure are not found in the available literature. This
hypothesis is the most original and requires specially designed biochemical studies.
Hypothesis 4 — TRPMS8-mediated vasoconstriction as a therapeutic target. Status:
confirmed at the molecular level, clinical verification absent. TRPMS is the primary
molecular cold sensor in airway mucous membranes. Tekulapally et al. (2024) described in
detail the dual role of TRPAI in airway physiology. TRPMS8 agonists (menthol, WS-12)
modulate reflex reactions of the airways. VaSek (2025) confirmed that thermogenic stimuli
modulate immune response through thermosensory receptors. Limitation: clinical RCTs with
intranasal administration of TRPMS antagonists in ACRS have not been conducted.
Hypothesis 5 — Synergism of cold and virus ("window of vulnerability"). Status:
confirmed (convergent indirect evidence). Cold airflow disrupts antiviral immune defense
functions of the upper respiratory tract mucosa; interferon signaling in nasal epithelium is a
key determinant of antiviral protection, and its suppression significantly increases viral
replication. Chen et al. (2026) described neuroimmune circuits in airway pathophysiology
linking cold stress to increased viral susceptibility. Limitation: controlled studies with
sequential cold exposure and viral inoculation in humans have not been conducted for ethical
reasons.

Hypothesis 6 — Thermal adaptation through systematic cold hardening. Status: plausible,
evidence is indirect. Brenner et al. (1999) showed that prior heating and physical exercise
significantly modify immune changes during cold exposure, indicating the plasticity of
thermoimmune reactions. Vasek (2025) confirmed that systematic thermogenic stimuli can
modulate both innate and adaptive immunity. Balakin et al. (2025) demonstrated that stress-
induced immunosuppression through neuroendocrine pathways is modifiable. Limitation:
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specific RCTs with cold hardening programs of the upper respiratory tract and objective
measurement of CBF, sIgA, and nasal blood flow have not been conducted.

Hypothesis 7 — Age paradox through differential cold exposure. Status: plausible,
supported by indirect evidence. Monto (2002) and Heikkinen & Jarvinen (2003) documented
the age-related pattern of incidence that is incompatible with a simple model of "accumulated
immunity." Rijkers et al. (2026) emphasize the importance of accounting for behavioral and
climatic factors when studying immune reactions, as well as age and sex differences in the
protective function of the nose with respect to cold, dry, and polluted air, which directly
supports the hypothesis of differential exposure. Limitation: prospective studies with
objective monitoring of cold exposure in different age groups are absent.

Hypothesis 8 — Vitamin D as a modifying factor. Status: confirmed (indirect evidence
base). Dogan et al. (2023) directly showed that acute cold stress (4°C, 2 h) reduces T-cell
response in peripheral blood, and this effect is significantly modulated by vitamin D levels.
James et al. (2023) demonstrated that physiological stressors, including cold water, activate
the HPA axis and increase cortisol levels. Limitation: specific RCTs with vitamin D
supplementation in ACRS have not been conducted.

Hypothesis 9 — Microbiome disruption in ACRS. Status: theoretically justified, no direct
evidence. This hypothesis is the central new element of the three-phase model of ACRS
proposed in this article, developing the concept of Gozhenko et al. (2026). Limitation: direct
studies of the effect of acute cold stress on the upper respiratory tract microbiome in humans
by 16S rRNA sequencing have not been conducted. This is the least studied of all ten
hypotheses and requires specially designed microbiome studies.

Hypothesis 10 — Neurogenic inflammation as the primary mechanism of symptom
formation. Status: confirmed at the molecular level. Tekulapally et al. (2024) described in
detail the dual role of TRPA1 in airway and gastrointestinal physiology, confirming that
TRPAI1 activation by cold (<17°C) leads to release of substance P and CGRP from sensory
nerve endings. Chen et al. (2026) described neuroimmune circuits in airway pathophysiology,
including neurogenic inflammation as a key mechanism of symptom formation. TRPMS
agonists (menthol, WS-12) modulate reflex reactions of the airways. Limitation: specific
measurements of substance P and CGRP in nasal lavage in ACRS (as opposed to allergic
rhinitis) have not been conducted.

Summary table of hypothesis verification (Table 2): Hypothesis 1 — nosological
independence — partially confirmed, evidence level B (indirect); Hypothesis 2 —
temperature threshold of CBF — confirmed, evidence level A-B (direct); Hypothesis 3 —
metabolic ATP depletion — plausible, evidence level C (theoretical); Hypothesis 4 —
TRPMS8 blockade as prevention — confirmed at molecular level, evidence level B
(preclinical); Hypothesis 5 — synergism cold + virus — confirmed, evidence level B
(indirect); Hypothesis 6 — thermal adaptation through hardening — plausible, evidence level
C (indirect); Hypothesis 7 — age paradox through exposure — plausible, evidence level B
(indirect); Hypothesis 8 — vitamin D as modifier — confirmed, evidence level B (indirect);
Hypothesis 9 — microbiome disruption (Phase II) — theoretical, evidence level D (absent);
Hypothesis 10 — neurogenic inflammation (TRPA1) — confirmed at molecular level,
evidence level A—B (direct). Evidence levels: A — direct clinical; B — indirect/preclinical; C
— theoretical/analogical; D — absent.

15. CONCLUSIONS

Conclusion 1. The three-phase model of ACRS is a fundamentally new contribution to
the understanding of the pathogenesis of the "common cold." The most important
theoretical contribution of this work is the demonstration that ACRS develops through three
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sequential, pathophysiologically distinct phases: (I) neurogenic vascular dysfunction, (II)
microbiome-mediated bacterial activation with neutrophilic inflammation, (III) resolution or
viral superinfection. This model for the first time integrates into a unified concept vascular
physiology, microbiology of the upper respiratory tract, and neuroimmunology, explaining
both the initial symptoms (watery rhinorrhea, sneezing) and their evolution (transformation
into mucopurulent rhinorrhea) without the participation of an external viral agent. This three-
phase model develops and deepens the pathophysiological concept of ACRS presented in
Gozhenko et al. (2026), where five interconnected mechanisms of ACRS forming a self-
sufficient symptom cascade of the "common cold" without the participation of a viral agent
were first systematized.

Conclusion 2. The microbiome-mediated bacterial phase explains '"bacterial
complications'" of ACRS without an external pathogen. Cold-induced vascular dysfunction
opens a "gateway" for the host's own upper respiratory tract microbiome. The shift in balance
from protective commensals (Lactobacillus spp., Dolosigranulum pigrum) to opportunistic
pathogens (Staphylococcus aureus, Streptococcus pneumoniae) is an endogenous process that
does not require an external infectious agent. This explains why antibiotics for the "common
cold" are ineffective and irrational — they do not eliminate the cause (cold stress), but only
temporarily suppress endogenous microbiome activation, while disrupting the protective
microbiome and promoting the formation of antibiotic resistance.

Conclusion 3. Thermal inhalations are pathogenetic treatment of ACRS, not
symptomatic. The folk tradition of breathing over potato steam and the treatment by
inhalation of dry warm air documented by British researchers have a clear pathophysiological
justification within the three-phase model of ACRS. Warm moist air (42-45°C) directly
eliminates the pathogenetic trigger: raises mucosal temperature — restores CBF and
mucociliary transport — normalizes microbiome balance — shortens the "window of
vulnerability" for viral superinfection. This is pathogenetic, not symptomatic treatment, which
fundamentally distinguishes thermal inhalations from decongestants or antihistamines.
Conclusion 4. ACRS and AVRS are fundamentally different nosological entities. The
comparative analysis of ACRS and AVRS (Gozhenko et al., 2025, 2026) demonstrates their
fundamental differences across all key parameters: trigger, incubation period, pathogenetic
mechanism, seasonality, clinical picture, response to rewarming, therapeutic targets. The
COVID-19 pandemic provided definitive proof of the independence of AVRS from
temperature conditions, which is one of the key differentiation criteria. These differences are
sufficient grounds for establishing ACRS as an independent nosological entity, separate from
AVRS.

Conclusion 5. The neuro-ecological model of ACRS opens new therapeutic and
preventive opportunities. The involvement of geomagnetic disturbances (through the CNS
— increased sympathetic tone — intensification of cold vasospasm) and aromatherapy
(through olfactory and trigeminal nerves — limbic system — hypothalamus — normalization
of the thermoregulatory response) as new dimensions of ACRS pathophysiology and
treatment makes this concept unique. No one has previously combined the epidemiology of
COVID-19/AVRS, thermoregulation, space weather (magnetic storms), microbiology of the
upper respiratory tract, and olfactory physiology into a unified clinical concept. The research
program of Popovych et al. (2021) and Tserkovniuk et al. (2021a, 2021b, 2021c, 2021d,
2021e) provided the first systematic quantitative evidence base for the relationship between
geomagnetic activity and parameters of the neuroendocrine-immune complex, which is the
fundamental basis for the neuro-ecological model of ACRS.

Conclusion 6. WHO ICD-11 classification reform is scientifically justified and
economically necessary. The current ICD-10/11 classification, which assigns all acute upper
respiratory tract diseases to infectious rubrics, leads to massive overdiagnosis of viral
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infections, irrational prescribing of antibiotics and antiviral drugs, and neglect of effective
preventive strategies. Establishing ACRS as a separate nosological entity in ICD-11 will
allow: systematic collection of epidemiological data, development of standardized protocols,
reduction of irrational antibiotic prescribing, and savings of $20—44 billion annually globally.
The scientific justification for this reform is presented in detail in Gozhenko et al. (2025,
2026).

Conclusion 7. The paradigmatic shift is scientifically justified and clinically necessary.
The paradigmatic shift from a pathogen-centric to a host-response model of the "common
cold" proposed by Gozhenko et al. (2025) and developed in Gozhenko et al. (2026) is
scientifically justified and supported by convergent evidence from physiology, immunology,
neuroscience, thermodynamics, and microbiology. This paradigm does not deny the role of
viruses, but expands the understanding of pathogenesis, adding thermoregulatory, microbiome,
and neuro-ecological dimensions. For full acceptance of this paradigm by the scientific
community, direct clinical verification of key hypotheses is necessary — above all the
microbiome hypothesis (Phase II) and the hypothesis of the effectiveness of thermal
inhalations in randomized controlled trials.
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