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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, TRPAL, 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 | (Initiation, 0-30 min): Cold air activates TRPM8 (threshold
<25-28°C) and TRPAL (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 (PGEz, PGD2),
leukotrienes (LTCs, LTD4), and substance P — producing the clinical triad of rhinorrhea, nasal congestion, and sneezing independently of any
viral agent. Phase Il (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 Il (Resolution or Viral Superinfection, 6 h — 3 days): Upon rewarming, pure ACRS resolves
spontaneously. However, cold-induced mucociliary dysfunction, reduced slgA, 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 TRPM8/TRPAL 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, TRPAL, 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

AkTyanbHicTh. ['0cTpi pecnipaTtopHi 3aXBOPIOBAHHS, 110 KOJEKTHBHO IT03HAYAIOTHCS TEPMIHOM «3aCTy/a», € OJAHUMH 3 HANMOIIMPEHIMINX
[IaTOJIOTIH y CBITi, IIOPIYHO Bpa)KalouH MUIbAPIHN JIFOAEH Ta CIPHYNHSIIOUH KOJIOCAIbHHI COIialbHO-eKOHOMIUHHMI Trap, mo nepesumrye 40
MUIBAP/IiB 10J1apiB Ha pik Juiie y Crionydenux [lItarax. [Tonpu iX MOBCIOIHICTh, €TIONATOrEHE3 IIMX 3aXBOPIOBAHB 3AJIMIIAETHCS HEJOCTATHBO
BUBUCHHM 1 HayKoBO AuCKyciiHuM. CydacHa MeAMIUHA IMOSICHIOE BCl €Mi30M 3aCTyJH BHKIIOUHO BIPYCHUMH 1H(EKIIIMH — IMEPEeBaXKHO
punoBipycamu (30-50%), xoponasipycamu (10-15%) ta inmmmu pecnipaTopHuME Bipycamu. OHAK Il MOHOKa3yaJlbHa BIpyCHA apaaurma
HE MOSICHIOE HU3KK J100pe 3aI0KyMEHTOBAHMUX KJIIHIYHHUX Ta €ITiIeMIOJOriYHMX HEBIIOBIIHOCTE: PO3BUTOK CHUMIITOMIB IIPOTATOM XBHJIMH
ITiCIISL XOJI0I0BOT'0 BILTHBY (3a0BIO 10 OyIb-5IKOTO MOMKIMBOI'O BipyCHOTO iHKYOAI[iHHOT0 TIepioy), 000POTHICTS CHMITOMIB HicIIs 3irpiBaHHs,
BiZICYTHICTb INXOMAHKH y 3HA4YHiI YaCTHHI BUIIAIKIB Ta ITapaJ0KCalbHa BIkOBa 3aKOHOMIPHICTh 3aXBOPIOBAHOCTI, 3 SIKOT JIITHI JTIOAU — MOIPH
MPOrPECHBHY IMYHOCEHECIIEHIIIF0 — CTPaXKIAr0Th BiJl MEHII YaCTHUX €Ii30/iB, HiXk 1iTi abo Mool gopocii. Ll HeBupilieHi cynepeyHocTi
BUMAraroth ()yHIaMCHTAIBHOTO IIEPEOCMHUCIICHHS TATOTEHE3Y XO0JI0/10-aCOLIHOBAaHNX PECIIPATOPHHUX 3aXBOPIOBaHb. LIeil orisia crimpaeTsest
Ha TaTo(i3ioNoriyHy KOHIICINIII0, CHCTeMaTHYHO 3ampoBaukeHy Gozhenko et al. (2025, 2026), ski nepmmu  3ampoIOHYBAH
[apaJurMaTHYHUN 3CYB BiJl MATOTCH-LIEHTPUYHOI IO XOCT-BIANOBIAHOI MOZENI 3aCTy[M Ta NEPLIMMH OIUCAIN I'STh B3a€MOIOB'A3aHHUX
1ato(hi3ioNorivHUX MEXaHi3MiB, 110 (HOPMYIOTh CAMOIOCTATHIN KaCKaJ CHMIITOMIB HE3aJI€XKHO Bijl Oy/Ib-5IKOTO BipyCHOT'O areHTa, i po3BHBac
10 KOHIIETIIIIO JaIi.

Merta. Lleii HapaTUBHHMI OIJIsII KDUTHYHO aHaJli3y€e PoJib XOJIOJ0BOrO BIUIMBY Ta XOJIOJOBOIO CTPECY B MATOI€HE3l rOCTPHX 3aXBOPIOBAHBL
BEPXHIX IUXaJbHUX HLISXIB 1 POIIOHYE HOBY KOHIIETITYaAJIbHY MOJIEIb, [0 PO3PI3HSAE JABI (DyHIaMEHTAILHO Pi3Hi KiIiHIUHI oquHuLi: [ocTpuii
xosonoBuid pecrnipatopuuii cuaapom (I'’XPC) ta Ioctpuii Bipychuii pecniparopruid cuaapom (I'BPC). Orusin BBoauTE TpH(asHy MOIeNIb
I'’XPC, B sKiii X0JI010-iHyKOBaHa CyJMHHA JMC(YHKIISA BIAKPUBAE «BOPOTa» I AKTHBALi €HJIOMEHHOr0 MIiKpOOiOMYy 3 HACTYIHHM
HEHTPOMIIBHUM 3allaJIeHHIM SK JPYror (a3or — MeXaHi3M, aHaJIOruHUN JaBHIA HapOHIM Tpaauiii MapoBHX IHTaJsLii (IMXaHHS HaJl
KapTOILICIO, BANXAHHSI TEIUIOrO CyXOro IOBITPS, 38J0KyMEHTOBAaHE OPUTAHCHKMMH JOCIITHUKaMu puoin3HO 20 pokiB Tomy). Oriisit Takox
MpEeJCTaB/Isi€ JIOKa3d Ha MiATPUMKY MapajdrMaTHYHOTO 3CYBY Bijl HATOr€H-LIEHTPUYHOI IO XOCT-BiAMOBIHOI MOJEII, 3aIpONOHOBAHOTO
Gozhenko et al. (2025, 2026), ta Hagae GpopmanbHe 00rpyHTYBaHHs 11 pehopMu HO300ruHOi Kinacudikanii BOO3 MKX-11.

Mertoau. [TpoBe/ieHO KOMIUICKCHHUI HapaTUBHUIL OIS JlitepaTypu B 6asax manux PubMed/MEDLINE, Scopus, Web of Science ta Google
Scholar, mo oxommoe my6uikanii 3 1946 no 2026 pik aHMIHCHKOI0, YKPATHCHKOIO Ta MOJILCHKOI0 MOBaMH. [1OIIYKOBI TEPMiHM BKIKOYAJIN:
XOJIOJIOBHI CTPEC, TEPMOPETYJIAList, BEPXHI JUXaAJIbHI IJISXH, CIIM30BHI IMYHITET, BA3OKOHCTPHKIList, TaTO(DI310J10Tis 3aCTY 11, MyKOLMIiapHHUIA
KIipeHc, BAMXaHHS XOJIOAHOro MOBITpsl, imyHocynpecist oci I'TH, TRPM8, TRPAI, xonox cian3oBoi Hoca, MIKpoOioM AMXaIbHHUX MULIXIB,
HEHTpOdIiIbHE 3aaeHHs, TepaIlisi BAUXaHHSM TEIIOro MOBITPs, TEOMArHITHI 30ypeHHS IMYHITET, apomMaTepartist Hic. [HCTpYMEHTH LITY4HOTO
iHTeJIeKTy (BEIMKI MOBHI MOJI€Ji) BHKOPHUCTOBYBAJIHMCh BHMKIIKOUHO IS JONOMIKHHMX 3aBJaHb — IEPBMHHOTO COPTYBaHHS JITEpaTypH,
rpaMaTHYHOT KOPEKTYPH Ta GOpMATyBaHHS MOCHUIIAHb — IIPH [IbOMY BECh HAYKOBHIA 3MICT, aHaJIi3 | BACHOBKH € BUKJIFOYHHUM {HTEJICKTy IbHIM
MPOAYKTOM aBTOpPiB. OpHUriHaMbHI TEPMOANHAMIYHI PO3PAXyHKH META00MIYHUX CHEPIeTUYHUX BUTPAT IIiJl Yac AUXAHHS XOJOIHHM MOBITPSIM
OyJii BUKOHAHI Ta MPEJICTABJICHI B IOBHOMY 00CA31 B PYKOIIKCI.

PesyabraTn. Koneprentni mani 3 ¢isiororii, iMyHoiOril, HeHpOHAayKH, TEPMOIAMHAMIKMA Ta MIKpOOioJIOrii pO3KpHBAIOTH TpU(AZHY
natodizionoriuny mozens I'XPC, mo npunimnoBo BiapisHserbes Big 'BPC. ®aza | (Imimiaris, 0-30 XB): X0JI0[HE NOBITPsI aKTUBYE
TepmocencopHi perenropu TRPMS8 (mopir <25-28°C) ta TRPAI (mopir <17°C), 3amyckaro4u IMBHIKY CHMIIATHIHO-OIMOCEPEIKOBAHY
BA30KOHCTPHKIHIO MPOTATOM CEKYHI—XBIJIMH, 3a SKOIO CIiTy€ PeaKkTHBHA Ba3OIWIATallis 3 iMIeMiYHO-penepy3iifHIM ITONIKODKEHHSIM,
BUBIIBHEHHSM TicTaMiHy, Opaaukininy, npocraraanaunis (PGE:, PGD:), neiikorpienis (LTCa, LTD4) Ta cybcraniii P — mo npoaykye
KJIHIYHY TpiaJy pHHOpET, 3aKJIaIeHOCTI HOCA Ta YXaHHs HE3aJeXHO BijJ OyJb-ikoro BipycHoro arenrta. ®asza Il (AkruBaiis mikpobiomy Ta
OakrepianbHa (haza, 2-24 roJ): X0I0I0-1HIyKOBaHA CyHHHA TUC(YHKIIIS, MyKOIMIIapHUH Iapajid Ta MiclieBa iMyHOCyIIpecisl BIIKPUBAIOTh
«BOPOTa» JUISl PE3UACHTHOTO MIiKpoOiOMY BepXHIX JUXalbHMX HUBAXiB. 3MilmieHHs Bijg 3axucHux komencanis (Lactobacillus spp.,
Dolosigranulum pigrum) mo ymoBHO-maroreHHux Mikpoopranizmis (Staphylococcus aureus, Streptococcus pneumoniae) 3amyckae
HEHTpodibHE PEKPYTYBAaHHS Ta KJIACHUYHY 3alaJlbHY Bi/ITOBIb — MOSICHIOWYH, YoMy «4rcThii» ['XPC 6e3 JiKyBaHHS IPOrpecye 10 THIHHOTO
PUHITY Ta CHHYCHUTY 0e3 Oy/1b-IKOro 30BHILIHBOTO BipycHoro arenta. ®asa |11 (Po3pimenns abo BipycHa cynepindexis, 6 rog— 3 1o0u): npu
sirpiBanHi ynctuit ' XPC po3spiuryerscs crionTanno. OJHaK X0J10/10-1HyKOBaHa MyKoIMIiapHa 1uc(yHKIis, 3HKEHH SIGA Ta IpUrHideHHs
iHTepdepoHOBOI CHrHAII3AII] CTBOPIOIOTH «BIKHO BPAasIHBOCT» (2-4 Tof), M0 MakCHMaJIbHO CIpHSE BipycHIH iHBa3il — MOsSCHIOIOYN
KIiHIYHHI (PEHOMEH «BaXKOI 3aCTy/H Miclisl repeoxoiioukeHHsy. [lopiBusuibauii ananiz [XPC ta 'BPC (Gozhenko et al., 2025, 2026)
JIEMOHCTPY€E, IO i JIBI OJAMHMII MPUHIIMIIOBO BIIPI3HAIOTHCS 332 TPUIepPOM (XOJOJOBMI CTpeC MPOTH 30BHIIIHBOTO BiPYCHOTO areHra),
IHKyOaIiifHIM mepiojoM (BiACYTHIH MpoTH 000B'I3K0BOTr0 12-72 rox), MaTOreHeTHYHHM MEXaHi3MOM (TepMOpETYIIITOPHUH BazocmazM —
aKTHBALlsI MIKpOGioMy — HEHUTpo(iNbHE 3amaieHHs: IPOTH BIpyCHOTO MUTOMATHIHOTO eeKTy — iHTepdepoHOBa BiAMOBIIb — aIaNTHBHUIT
IMyHITET), CE30HHICTIO (CyBOpPO TEMIepaTypHO-3ale)KHa TMPOTH IIOPidHOi, 10 mpojaeMoHcTpoBano manaemicio COVID-19) Ta
TEpPaneBTHYHOIO MIIICHHIO (3IrpiBaHHS, MapoBi IHraJLlii, COMBOBI PO3UMHM NPOTH NMPOTHBIPYCHUX IperapariB, BakimH). OpHriHagbHI
TEePMOIMHAMIUHI PO3PAaXyHKH AEMOHCTPYIOTh, 0 KOHIUIIOHYBaHHs XoioaHoro nositps (0°C) no tpaxeobpomxiansaux ymos (37°C, 100%
BiZTHOCHA BOJIOTICTh) BUMarae npuommsHo 14,2 Bt — mo exBiBanentro ~18% 6azanpHoro Metabomnizmy y cmokoi, 3poctaoun 10 40-50% mpu
excTpemManbHOMY Mopo3di (—20°C). Helipo-ekonoriyna MOJIyJISILisSE T€OMAarHiTHUMH 30ypeHHSIMH Ta TEparneBTHYHA HEHPOMOIYIISLIsT
apomarepariero (MEHTOI, €BKaminTod, kKambopa sk mpupomni aromicté TRPM8/TRPAI) Busnaueni sik HOBi Bumipu matodiziomnorii Ta
nikyBanHs [ XPC, o pasimie He Oyiu iHTErpOBaHi B €MHY KJIIHIYHY KOHLETIIIO.

BucHoBKH. «3acTy/1a» € He CyTO IH(EKUIHHIM 3aXBOPIOBAHHSM, a CKJIQJHUM CHHIPOMOM, B IKOMY XOJIOZIOBHI CTPEC Bilirpac He3aleHy Ta
(yHIaMeHTanbHy MATOTEHETHYHY pOJIb uepe3 TpudasHUN KacKaa: HEWporeHHa CyIuHHA TUCOYHKIIS — MiKpoOioM-omocepeKoBaHa
OakTepianbHa aKkTHBalsi — HelTpodinbHe 3ananeHHs. Tepmin «['octpuii xonomoBuil pecnipatopuuii curapom» (IXPC), cuctematnuHo
omcannii Gozhenko et al. (2026), 6inbin Touro BimoOpakae 10 MyJbTH(GAKTOpHY eriosorito. [Totouna knacudikauis MKX-10/MKX-11
MPU3BOUTH JI0 MACOBOI TiMepIiarHOCTUKH BIpyCHHX iH(EKIii, HepallioHaIbHOTO MPU3HAYCHHs aHTHOIOTHKIB Ta IPOTHBIPYCHUX MpenapariB
1 HEXTyBaHHs HAyKOBO OOIPyHTOBaHUMH TpodinakTuaHuMu crparterismu. Odiiiine BusHanus [ XPC sk caMOCTIHHOT HO30JI0T19HOT OJUHUII
B MKX-11 € HaykoBO 0OIPYHTOBaHHMM, KIiHIYHO HEOOXIHUM Ta €KOHOMIUHO iMperative — 3 MOTEHIIHHO HOpiYHOI0 eKoHOMier 20—44
MUTBSIPJIH I0JIapiB y TII00ATEHOMY MacIiTadi.

KurouoBi cioBa: roctpuii xononosuit pecniparopuuit cunapom, I'XPC, roctpuil BipycHui
pecniparopuuii cunapom, ['BPC, xonomoBuii BIIMB, XOJOAOBUH CTpeC, TEPMOPETYJIISLis,
BEPXHI JMXaJIbHI [UIAXH, Ba30KOHCTPHUKIISA, MYKOILMIIAPHUN KIIIPEHC, CIW30BUI IMYHITET,
TRPMS8, TRPALI, Bice I TH, TepmoamHamika, XOCT-BIAMOBITHA MOIEIb, MIKpPOO10M JUXATBHUX
HUISX1B, HEUTPOQIbHE 3aManeHHs, NapoBi IHT A1, Teparis TeIUIUM MOBITPSM, T€OMarHiTHi
30ypenns1, apomareparnis, MKX-11, pepopma kmacudikamii BOO3, 3actyna, HapaTuBHUI
OTJISI .



ABBREVIATIONS AND ACRONYMS

ACRS — Acute Cold Respiratory Syndrome; AVRS — Acute Viral Respiratory Syndrome;
HPA — Hypothalamic—Pituitary—Adrenal axis; CBF — Ciliary Beat Frequency; slgA —
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; PGE2 — Prostaglandin E»; PGD: — Prostaglandin D2; LTCs — Leukotriene Ca;
LTDs— Leukotriene Ds; LTB4s— Leukotriene Ba; CGRP — Calcitonin Gene-Related Peptide;
IL-8 / CXCL8 — Interleukin-8; IFN-a, IFN-p — Interferon alpha, beta; TNF-a — Tumor
Necrosis Factor alpha; Al — Aurtificial 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 TRPMS8/TRPAI —
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 | 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 TRPAL 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
TRPMB8/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 | interferons — key antiviral cytokines? Answers
to these gquestions 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: TRPM8/TRPAL
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 mucaociliary 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. TRPM8-mediated vasoconstriction as a therapeutic target. Formulation:
pharmacological blockade of TRPM8 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 TRPM8 antagonist before cold
exposure. Rationale: TRPMS8 is the primary molecular cold sensor in airway mucous
membranes. TRPM8 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 | 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 pneumoniae) — which precedes the
development of clinical symptoms of Phase Il 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 TRPAL 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 TRPAL in airway
physiology, confirming that TRPAL 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, TRPM8, TRPAL, 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 ICMJE, 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 TRPM8 (activated at temperatures below 25-28°C)
and TRPA1 (activated below 17°C). TRPMS8 (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. TRPAL (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 a.-
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/TRPAL 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);
activation of tissue macrophages and dendritic cells; generation of reactive oxygen species
(ROS) and inflammatory mediators; activation of stress signaling pathways (NF-kxB, MAPK).
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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 PGE2 and PGD:) through the cyclooxygenase pathway. Leukotrienes
(LTC4, LTDa) 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 TRPAL 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. Mucaociliary 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 Il 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 m3/s; air density at 0°C p = 1.29 kg/ms; specific heat capacity of air Cp = 1005 J/(kg-°C);
temperature of inhaled air T: = 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 =(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.
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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-kB, 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 Il — 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 Il 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 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,
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since slgA 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 (CXCL8) by
activated epithelial cells and macrophages; complement activation (C3a, C5a); release of
leukotriene B4 (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 Il — 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 slgA 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.

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
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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-1f, 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-f), 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 (slgA)

Secretory IgA (slgA) 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 slgA 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
sIgA 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. [z-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 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.
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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 TRPM8 and TRPAL. TRPM8 agonists (menthol, WS-12) modulate reflex reactions
of the airways, confirming the functional significance of this receptor in a clinical context.
Menthol activates TRPMS8 receptors, creating a sensation of coolness without actual
temperature reduction — which is paradoxical but pathophysiologically justified: activation of
TRPMB8 by menthol "saturates" the receptor, reducing its sensitivity to real cold and decreasing
neurogenic vasoconstriction. Neuromodulation through the CNS: volatile 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
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disruption in Phase Il 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 |
interferons (IFN-o, IFN-pB), 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 IL-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.

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).
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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
I1); AVRS — serous or seropurulent, without clear phasing.

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

Neutrophilic response: ACRS — is Phase Il 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 — J00 (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.

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
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In real clinical practice, mixed forms may be encountered when ACRS is complicated by viral
superinfection (Phase 111 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 | (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 Il (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 I11 (prevention of viral superinfection): restoration of mucociliary clearance
and sIgA — shortening of the "window of vulnerability" — reduction of the risk of viral
superinfection.

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 (TRPM8/TRPA1 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.
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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 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
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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 — is 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
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.
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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.

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."
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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 I1), 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.”

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.
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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 Il) 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 Il of
ACRS.

Third, molecular studies of thermosensory receptors: study of the role of TRPM8 and TRPAL
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/TRPAL 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.

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
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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 6-8 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. TRPM8 is the primary molecular
cold sensor in airway mucous membranes. Tekulapally et al. (2024) described in detail the dual
role of TRPAL in airway physiology. TRPM8 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 TRPMS8 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:
specific RCTs with cold hardening programs of the upper respiratory tract and objective
measurement of CBF, slIgA, 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
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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 TRPAL in airway and gastrointestinal 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,
including neurogenic inflammation as a key mechanism of symptom formation. TRPM8
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 — TRPM8 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 Il) — theoretical, evidence level D (absent); Hypothesis 10 — neurogenic inflammation
(TRPAL) — 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 sequential,
pathophysiologically distinct phases: (1) neurogenic vascular dysfunction, (I1) microbiome-
mediated bacterial activation with neutrophilic inflammation, (I1l1) 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
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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 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 Il) and the hypothesis of the effectiveness of thermal inhalations in randomized
controlled trials.
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