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BPIFAT npoTenHbT KaTo ObAela YacT oT
LMArHOCTUYHO-TepANEeBTMYHATA CTPATErUS Ha
XPOHUYHNS PUHOCUHYUT

BPIFAI Protein: An essential ingredient to the future of the
Diagnostic Therapeutic strategy for Chronic Rhinosinuitis
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Pesiome

Bbpxy nuraBuiata Ha HOCa M OKOJOHOCHUTE KYXWHH HENpPEKbC-
HATO C€ M3BbPIIBAT CIOXKHU NPOLECH HA B3aUMOACHCTBHE MEXY
MakpoOpraHu3Ma M TOJsIM OpOW MAaTOJOTHYHH MHUKPOOPTaHWU3MHU.
EnuH OT OCHOBHHTE MEXaHM3MHU Ha MPOTHBOACHCTBHE HA MyKO3ara
ca cekperopHuTe nporerHu (9). TUUuUeH TeXeH MpeCTaBUTEN ¢
BPIFA1 mnpoteunst (bactericidal/permeability-increasing protein
fold—containing family member Al). Toit e MyrnTH(YHKIHOHAICH
MPOTEHH C pa3HoOOpa3Hu JedeH3nBHU MexaHu3Mu. Hapactsar mpo-
YUYBaHHUSATA 110 OTHOILICHHE Ha POJsATa MY IPU XPOHHYHHUS PUHOCH-
HyuT. Pa3paboTBar ce eKcrepuMEHTAIHH JIeKapCcTBa 3a JICUCHUE Ha
XPOHUYHH 3a00Is1BaHNs HA TOPHUTE AUXATEIHUTE II'bTUIA HA Oa3ara
Ha BPIFAL.

rpolieca Ha JWIIAHE YOBEUIKUAT OpPTraHH-

3bM €XKEIHEBHO BJIM3a B KOHTAKT C TOJISIM
Opoii marorenu. Bornpeku ToBa He BUHArW HACTbII-
Ba MH(EKTHpaHe, 3aII0TO IUXATeTHUTE ITbTHUINA
nputexasar 3amutHu Mmexanusmu (1). IIbpBara
Oapuepa IpeACTaBIsABa MyKYMINAPHUS KIUPBHHC-
KOMIUIEKC OT LWJIMHUTE Ha ENUTEIHUTE KIETKH U
MOBBPXHOCTHAaTa TEYHOCT HaJ emnutena. PecHuu-
KHUTE NMPUIBUKBAT CEKPETUTE KbM yCTHATa KyXHHa,
OTKBJETO ce mpermpiar. B Tasum Hecnenngpuuna
MMYHHa 3alldTa y4yacTBaT W pa3JIMYHHU IPOTe-
WHU OT MOBBPXHOCTHATa TE€YHOCT. EnuH OT TiX €
BPIFA1 nporeunsbT. 3a mbpBU BT € OMUCAH MPE3
2000 rox. Cekperupa ce OT MyKO3HUTE KJIETKH Ha
CIIIOHUEHUTE KJIE3M U CYOMYKO3HHTE KJIETKH Ha

Summary

A number of complex processes of interaction between the macroor-
ganism and a great deal of pathological microorganisms take place
in the mucosa of the nasal and paranasal sinuses. One of the primary
mechanisms of the mucosa counteraction is utilizing the secretion
proteins (9). The BPIFA1 (bactericidal/permeability-increasing pro-
tein fold—containing family member A1) protein is a characteristic
representative of this group. It is a multifunctional protein with
various defensive mechanisms. Recently, there has been an upraise
in research regarding the BPIFA1 role when treating chronic rhinosi-
nuitis. Experimental drugs for treating chronic diseases of the upper
respiratory tract are being developed based on BPIFA1.

n the process of breathing, the human organ-

ism comes into contact with a great number of
pathogens daily. Despite that proximity, the defen-
sive mechanisms of the respiratory tract prevent an
infection from setting in every single time.(1). The
first line of defence is the mucociliary clearance-
complex that comes from the cilia of the epithelial
cells and the surface liquid above the epithelium.
The cilia transport the secretions to the oral cavity
where they get swallowed. Various proteins from
the surface liquid also take place in this non-specif-
ic immunity protection. One of them is the BPIFA 1
protein. It was first described in the year 2000. It is
secreted in the mucous cells of the salivary glands
and the sub-mucous cells of the respiratory tract.
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nuxarennuTe nbTuia. [peacrasen e MHOTO 100pE
B JIMTAaBULIATa HA OKOJIOHOCHUTE KyXHUHHU U CPEIHO-
TO YXO TPU HOPMAJHO (PU3MOIOTHYHO CHCTOSHHE
Ha OpraHu3Ma.

BPIFA1 motucka Oakrepuamnusi pactex. Okaspa
nHXuOupan; e(exT BBbPXY ENHUTENHUS HATPUEB
KaHaJI ¥ Taka HamalsiBa BUCKO3UTETa Ha MyKyca
(6,7). Ilo To3m1 HauMH ce MOAOOPSIBA OYUCTBAHETO
Ha auraBunara. EQeKTuBHUAT MyKyIIMITHApEH KITH-
pPBHC MpeaoTBpaTsiBa 00pa3yBaHETO Ha OaKTepHal-
HU OMOQWIMH BBpPXy MOBBPXHOCTTa Ha MYyKO3a-
Ta. buodgunmure ca MynTuOakTepraaIHu KOJIOHUH,
MpUKperneHy KbM nurasunara (4). Omimuasar ce ¢
aHTHOMOTHYHA MOJUPE3UCTEHTHOCT. B Hamm nHu
BCE MOBEYE HAJEINIIBA MHEHHETO, Y€ XPOHHYHHUTE
BB3MAIUTEIHN 3a00JIIBaHUsI HA TapaHa3aJTHHUTE
CUHycH ca OmopmiaM WHPEKIUU. YCTaHOBEHa €
noHmwkeHa excripecusi Ha BPIFA1 npu xponnyen
punocunyut (XPC) (3).

Bb3MokHa € Bpb3Ka MEXKAY HaMaJICHHUTE HUBA
Ha BPIFA1 excnpecust mpu XPC u Lund-Mackay
METO]1a, KOMTO € mupoko usnoiszsan 3a KAT ornen-
ka Ha 6oixauTe ¢ XPC (5). KAT ¢ MHOrO 1moJyie3Ho
o0pa3HO H3cje/IBaHe 3a OLEHKAa ChCTOSHUETO Ha
cunycute npu nanueHTu ¢ XPC, ocobeno npenu
xupypruyHara uatepsenius. Lund u Mackay ca
NPEeNJIOKMWIN PUHOJIOTHYHA CTaaupalia CHCTe-
Ma. Ta ce 6a3upa Ha popmupane Ha ompe/eseH
Opoil TOYKM OT pagUOIOTHYHOTO H3CIEABaHE,
KOETO M03BOJIsIBAa €(PEeKTUBHA OIIEHKA HA TEKECTTa
Ha XPC. Lund-Mackay score (LMS) e mokasan
e(heKTHUBEH METOJ], JIECHO MPWJIOKHUM B KIMHUY-
HaTa MPaKTUKA.

Kaxso npeacrasiasiBa Lund-Mackay CT
Scoring? (LMS)

JIsBata WM JsCHAaTa Tpymna CHUHYCH C€ paslels
Ha 6 YacTH, KOUTO BKJIIOYBAT MaKCHJIAPEH CHUHYC,
NPEIHA STMOMJIAIHU KIIETKH, 3aJHH €TMOUIATHU
KJIETKH, ceHOuIalleH CHHYC, (DpOHTaIeH CHUHYC
U OCTHOMeEaTalieH KOMIUIeKC. TexecTra Ha Bb3-
MaJICHUETO Ha CHHYyCHaTa MyKO3a WJIM HaJIH4H-
€TO Ha TeYHa KOJICKIUS CE€ OIICHSBAT CHOTBETHO
¢ 0 (HamBJIHO TIPOCBETIEH CUHYC), | (4acTWIHO
3aceHYeH), 2 (HarbJIHO 3aceHueH). JIeko u3pa3eHo
3amebensiBaHe Ha JIMTaBUIaTa 0€3 TeYHa KOJCKIIHS
ce oneHsiBa ¢ 0; JeKko U3pa3eHo 3ajaedelnsiBaHe Ha
JiuraBuIiata ¢ TCHHa KOJICKIUA, KOATO IMPEAU3BUKBa
YaCTUYHO 3aCEHYBaHE, Ce OIEHsBa C 1; ymepeHo
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It is also common in the mucosa in the paranasal
sinuses and the middle ear when the organism is in
a normal physiological condition.

The BPIFA1 protein suppresses bacterial growth.
It also has an inhibitory effect on the epithelial
sodium canal, thus decreasing the viscosity of the
mucous (6, 7). The effective mucociliary clearance
prevents the development of bacterial biofilms on
the surface of the mucosa. Biofilms are multibac-
terial colonies attached to the mucosa (4). They
are characterized by antibiotic poly-resistance.
Nowadays, the opinion that chronic inflammatory
diseases of the paranasal sinuses are in fact biofilm
infections is gaining popularity. A reduced expres-
sion of the BPIFA in chronic rhinosinuitis has been
established (3).

It is possible that there is a connection between
the reduced levels of BPIFA1 expression in people
suffering from chronic rhinosinuitis and the Lund-
Mackay method, which is commonly used for CT
evaluation of the patients with CRS (5). CT scan
is a very useful visual analysis for determining
the condition of the sinuses of patients with CRS
especially before surgical interventions. Lund and
Mackay proposed a rhinology staging system. It is
based on forming a particular number of scores of
the radiological analysis, which gives the oppor-
tunity to provide an effective evaluation of the
progress of CRS. Lund-Mackay score (LMS) is a
method proven to be effective and easily applied in
clinical practice.

What is the Lund-Mackay CT Scoring?
(LMS)

The left and right groups of sinuses are divided into
six parts which are the maxillary sinus, anterior
ethmoid cells, posterior ethmoid cells, sphenoid
sinus, frontal sinus and ostiomeatal complex. The
progress of the infection of the sinus mucosa or the
presence of liquid collection is evaluated respec-
tively with a 0 (completely transparent sinus), 1
(partially shadowed), 2 (completely shadowed).
A slight thickening of the mucosa, without liquid
collection to cause partial shadowing, is given 1;
moderate or significant thickening of the mucosa,
without liquid collection to cause partial shadow-
ing, is given 1. The ostiomeatal complex is evalu-
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WM TEKKO M3pa3eHo 3a/1e0ersiBaHe Ha JIMTaBuIaTa
0€e3 TeuHa KOJIEKIIHsI, KOETO PEIN3BUKBA YACTUIHO
3aceH4YBaHe, ce oneHsBa ¢ 1. OcTuoMeaTaHUST
KoMILIeKkc ce oueHsiBa win 0 (6e3 oOCTpykIus)
i ¢ 2 (¢ HajguuuMe Ha OOCTPYKIHS), 3all0oTO €
TPYIHO J1a C€ OIHIIEe ChbCTOSHUETO Ha KOMIUIEKCa
Yype3 HAKAKBO OINPE/IEIEHO CTENeHyBaHe. Touku-
T€ OT BCEKM CHHYC M TOYKHTE OT OMJIaTepaHUTe
OCTHOMEaTaTHl KOMIUIEKCH ce ChOupar, Gpopmu-
paiiku Toranaus LMS. Lund-Mackay CT Scoring
Moxe J1a Bapupa ot 0 (BCUUKH CUHYCH ca HaIlbJIHO
MPOCBETIICHU) 10 24 (BCUYKU CHHYCH Ca HAI'bJIHO
3aceHuenn). ChIO Taka UMaMe U yHUJarepajcH
LMS, xoiito moke aa Bapupa ot 0 10 12.

Bce omie e Benpoc Ha o0chxkaane namu camo KAT
Ha CHMHYCH MOXE Ja Ce M3MO0J3Ba Karo MpPOTHOC-
TUYEH MapKep 3a pe3yiaTaTuTe OT ONepaTUBHATa
Hameca, WK HyXjaarta oT peonepaius. BebuHoct
IIPUYMHUTE 3a MOBTOPHA XUPYPrus HAa CHHYCHUTE
ca MHorood6pasznu. OmneparuBHaTa HHTEPBEHLUS
cama 1o cebe cu MOXe J]a JOBeAe 10 HyXKJara oT
peBususa. Hampumep 3amazBaHeTo wiM pas3mups-
BAHETO HA €CTECTBEHUS OCTUYM HAa MaKCHJIAPHMS
cunyc no Bpeme Ha FESS (functional endoscopic
sinus surgery) Iie MOBJIHsAC KPalHHUSA Pe3ylaTar OT
onepanusra (8). Paznmnunust o6em Ha omnepanusTa
CBILO L€ JOBEJE 10 Pa3jIMYHU IPOMEHU B CHHYC-
HaTa MyKO3a U pa3jMyHa BEPOATHOCT OT IMOBTOPHA
XUpypruyHa HaMmeca. Hamocmeapk Karo Hali-BaKeH
WHAUKATOp 3a JIBJITOCPOYHMS PE3yNTaT OT orepa-
[uUATa ce MpHeMa XUIoTe3aTa 3a ,,Bb3MaJIUTETHOTO
HatoBapBaHe®. (CleloBaTeIHO HaMaJsiBaHETO Ha
TOBA ,,BB3MAIIMTEITHO HATOBapBaHe* (HampuMep 1o
OTpe/iesieH HauWH 4Ype3 U3I0JI3BaHE Ha PEeKOMOU-
nauteH BPIFA1) npu nmanueHntu ¢ mo-pajgukanHa
XUpYpruvHa MHTEPBEHIIMS 11I€ I0BE/IE A0 MO-Mallka
HY/1a OT peorepanus 1 10 mo-100bp KpaeH pe3yi-
tart (2). JlekapcTBo Ha 6a3ara Ha BPIFA1 B Obnerie
MOJKE J1a C€ M3II0JI3Ba 3a KOHCEPBATHHO JICYEHUE HA
XPOHHYEH PUHOCHUHYHT, KOETO J1a OTPAHUYHU HYX-
JlaTa OT U3I0JI3BaHE HAa ONEPaTUBHU METOIHU.

KbM MoMeHTa (apmanieBTUUHUTE MPOyUYBaHHS ca
OCHOBHO B HallpaBJICHME 32 Ch3JaBaHE Ha JIEKap-
cTBO Ha 6a3ara Ha BPIFA 1 npotuB MykoBHCLIHI034.
KbMm 2016 ron. Spyryx Biosciences (USA) npapsr
MpOyYBaHMUs Ha HOB MEIMKAMEHT, pa3pabdoTeH Ha
0azara Ha BPIFA1, xoliTo mpencraBisiBa HHXHOH-
top Ha EHaK u ce npunara npu 60iH1 ¢ MyKOBHUC-
muno3a (10). To3m mpemapar ce pa3paboTBa Karo
MHXaJaTOpeH MeaukameHT. Toil e TepmocTaduiieH
U OCBIIECTBSIBA MHOTO TOOBP KOHTAKT CBC CBOS
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ated at either 0 (no obstruction) or 2 (with obstruc-
tion) because it is difficult to describe the condition
of the complex using a definite grading. The scores
of each sinus and the scores of the bilateral ostio-
meatal complexes are added up to form the total
LMS. Lund-Mackay CT Scoring could vary from
0 (all sinuses are completed transparent) to 24 (all
sinuses are completely shadowed). There is also a
unilateral LMS, which varies from 0 to 12.

It is still a matter of discussion whether using
only CT scan of sinuses is enough of a prognostic
marker on the results of surgery or the need surgery
to be redone. In fact, the reasons for redoing a sur-
gery could be diverse. Surgical interventions them-
selves can lead to revision. For example, keeping
or expanding the natural ostium of the maxillary
sinus during a FESS (functional endoscopic sinus
surgery) will affect the outcome of the surgery (8).
The varied size of the surgery itself would also
lead to various changes in the sinus mucosa and a
different possibility of having to perform a surgery
again. Recently, the hypothesis of ,,inflammatory
load* has been accepted as the most important
indicator of a long-term result of a surgery. There-
fore, the reduction of this ,,inflammatory load*
(e.g. another way of using recombinant BPIFA1)
in patients undergone a more radical intervention,
will lower the need of another surgery and improve
the outcome of the initial one (2). A drug based on
BPIFAT1 could be used for conservative treatment of
chronic rhinosinuitis in the future, which will bring
down the need for invasive surgical methods.

Currently, pharmaceutical trials are mostly oriented
to creating a drug based on BPIFA1 to treat Cystic
fibrosis. Up until 2016, Spyryx Biosciences (USA)
have been conducting trials on a new medicament
based on BPIFA1 which is an inhibitor of ENaC
and is given to subjects with cystic fibrosis (10).
This preparation is being developed as an inhaled
medicament. It is thermo stable and makes a very
good contact with its targeted protein. It is also
protease resistant. It does not penetrate through
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taprereH nporewH. [IpurexaBa noOpe m3paszeHa
MpoTea3Ha pe3ucTeHTHOCT. He mpeMuHaBa enuren-
Hata O6apuepa Ha J[I1 u He mocTura mo 6BOperuTe.
[To TO3u HaYMH HE MOKE Ja MpPeIu3BUKa XUIIEpKa-
JMeMHs, KaKTo ce HaOroaBa NMpH HAKOU MAallKU
Mosiekynu antaronuctd Ha EHaK kato amunopu.
Hannyuero Ha TakbB MEOUKAMEHT IIE IMOI00pH
3HAYUTEIHO KAaue€CTBOTO HA JKUBOT Ha OOJIHUTE C
€BEHTYaJHO YBEJIWYaBaHE HA MPEKUBIEMOCTTA HM.
EdexrbT Ha TakoBa JekapcTBO MO OTHOLICHHE Ha
MYKYLIJTHApHUST KIUPBHC MOXeE /1a ObJe M3MO3-
BaH MpHU XPOHUYHUA PUHOCHHYHUT. Hampumep mo
TO3M HaYMH HOCHATa IOJIMII03a J1a Ob/e JIeKyBaHa
M0 MEIUKAaMEHTO3€H IIbT WM MAIMeHTUTE MOCTO-
MEepPaTUBHO 1@ OBJAT TOAIBbpPKAHU CBOOOIHH OT
peuuaus, 6e3 ynorpeda Ha KOPTHUKOCTEPOH/IH.
bpaemm mpoyuBaHust BbpXy MYITH(YHKIIMOHAI-
Hust nporeruHn BPIFA1 morar na paskpustr HOBH
acTeKTH Ha HecTeNU(PUUHHUS UMYHUTET Ha JUXa-
TEJIHUTE MBTUILA.

Mtuoro Bepostao ¢ BPIFA1 ckopo na 3amoune na
ce mpuiara Karo MHXaJaTOpeH Ouompenapar npu
penuna XpoHHYHHU 3a00NIsIBaHUSI HAa TOPHUTE WU
JOJTHUTE JuXaTenHu mbTumia. [IpeaumMcrBara Ha
TO3M MHXAJATOPEH MEIMKAMEHT e ObaaT MUHH-
MHU3HUPAHETO Ha CHCTEMHUTE HEKEJIaHU PEaKIuH,
MO-ABJIBI MEPUOJ] HA TEPANEBTUYHO NCHCTBUE U
no0pe U3pa3eHo JIOKAJIHO, ThKAaHHO JeCTBHE.
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the epithelial barrier of the respiratory tract and
does not reach the kidneys. Thus, it does not cause
hyperkalemia, as do some other small antagonist
molecules of ENaC like amiloride.

The presence of such a medicament will signifi-
cantly improve the patients’ quality of life and pos-
sibly increase the chance of survival. The effect of
such a drug regarding the mucociliary clearance
could be used for chronic rhinosinuitis as well.
For example, nasal polyposis could be treated with
medical products instead of surgical methods, or
post surgery patients could be kept recurrence free
without employing corticosteroids.

Future research on the multifunctional BPIFA1
protein could reveal new aspects of the non-spe-
cific immunity of the respiratory tract.

It is highly likely that BPIFA1 will soon be applied
to numerous chronic diseases of the upper and lower
respiratory tract in the form of an inhaled bioprepa-
ration. The advantages of this inhaled medicament
will be minimizing the unwanted system reactions,
providing an extended period of therapeutic effect
and a noticeable local tissue effect.
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