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Many hospitals: mlstakenly assume that air systems,
desrgned and mstalled as per standards with HEPA
| fllters and qther alr purlflcatlon metheds wIII
produce sterlle al.r Purlty and sterlllty df air may be
' L Ner .,dlfflcult to achieve, :
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*""Alrborne transmlssmn mechanlsm Of lnfeCUOUS

f

dlseases depends on the contentrafldn of
breathable infectlous pathogens (germs) m the

: S _ "‘,'."
R B SR mdoor a|r.\‘ R o

Arrborne. I:rdmnimimi is. llre 3predd of infectiem
ndtlrogem over Idrge dntdncec througln the drr or
A L R ulmosplrere. SRR RN £
Inlectiom pdtlrogem, lnelude Iungr, bdcterld, und
wrutes, wlmln vary m uze dnd can be dnpened
inte the dir. Smull drept ef momur'e cdrry.rng B
mfectiem pdthogem dre referred te. as dreplet

'
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g Droplet nlulel dre dbout one I:e Suin in dldmeter.

| 'I'I:is tiny size pdrtly permlts them to remiain
smpended in the air for mdny lrourt dnd"be

«lrrled bv dlr currents ever uzedble distdncez. :




Droplet nudel are accountable for the transmlssion
mechanlsm of |nfect|ous dlseases I|ke T B., varlcella,
rubeola, and dlssemlnated herpes shlngles,.

_ i 'whereas close contact is reqmred for the
x transmlssmn mechanrsm of mfectrous drseaSes
transmltted by droplets, such as contaglods dlsease‘

o (the qu) and reSplratory |IIness

,I
R

But more lmportantly hospltals must haue a detalled :

protocol and procedure for their mdoor atmosphere I

R " ‘air disinfection, i v .

AII the current air; purlflcatlon or dlsmfectron .

methods dnd approaches to infection control have

' ‘not been very reliable and very effethe. L .
More awareness is needed urgently to defihe ‘.-
and |mprove the mfluence of every hospltal’
protocols and methods on arrborne spread of

ST infectious diseases.

\ g @
BACTERIA POLLUTANTS

-

———
-




+The magnitude of this problem in a developlng'
country hke Indla is even .more serlous smoe there
is no estabhshed statistms avalla.hle ‘
ThlS sltuation 1s st111 more" pathetlc when it. cbmes
to the g'overnment sector as mamtenance and
- ~monitoring are questaonable I

.""

Even though it is not.possible to eradlcate the v
nosocomlal or hospltal acqulred lnfeetlons :
entmrely, many of them, can be prevented by proper
SRR b dlsmfectlon measures '

\
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current studies and
research on HAI,
certain improvements
are needed
particularly regarding
nosocomial infections
that are wholly or
partly

Global gold standard for infection control guidance.

The purpose of thls report is to prowde a snapshot of some of
| the CUrrent developments in the areas of alrborne A

transmlssmns, fotusmg speCIflcaIIy on the hospltal
'-.;"‘ PR ',' Yo 'enV|ronmen't RTINS . ot
Although movement of |ndoor alr may play a role ln

movmg pathogens between spaces they have a

Q

potentlal toact as secondary sources when they
sedlment onto"mamma‘te or aplmate snrfaces.

A\ . . . ’I.". . f




Qur habits, activities, pets - everything can be a source
of indoor pollution. Keeping fresh air means identifying

the source and understanding how to fight it.:
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The hospltal enwronment |s usuaIIy, and speC|f|caIIy a

pIace where there are a mrxture of si'ck, |nfected and
|m\m’une compromlsed mdwrduals shanng the same
area. and where there |s some element of crovrdlnﬂg, iy
,:;:-"-, ‘- there is a rlsk about the spread of |nfect|lon . '.
Whlle in sUch 5|tuat|ons transmlssmn by alr occurs K
between aIl perSOnaI th|s |s cu.rrently the f0cus of
L many research groups rnternatlbnally~ i

The surwvabillty of pathogens in the arr depends

on many factors, rncludlng resrdence tlme in the alr,

the IeVeI of m0|stUre (whlch rn part dependson
temperature), atmOSpherlc poI'Iutants and UV hght

IR ', from the sun | :?_ ) ‘; it ' ;

o y
!

Both temperature and humrdlty aifect the Iipid o
envelope and protem coat, affecting, the period of
- survival, Temperature and hunidity will work™
together to elther destroy the' orgamsms or:.stabulrze
e SRR them._ AL ‘




The survival:of any infectious. agent. (vnruses,l,.‘
bacterla or fungn) depends part:a[ly on. ambiento
| env:ronmental factors such as temperature and
hum|d|ty (relatnve 0% absolute)h as. well as UV I;ght
and other atmospherrc poIIutants as summarlzed by
;,-_;a“w.r"\; Tang (2009) ;g*?*r_¢ngq,1.'

The transport of such alrborne droplets
can be driven by various other
environmental factors, such as local
ventilation airflows (reviewed by
Nielsen 2009 and simulated by Eames
et al. 2009), as well as the movement
of people and their clothing and thermal

gradients produced by various pieces of \

electrical equipment (as discussed by
Clark & de Calcina—Goff 2009).

/
. Another |ssue of mterest is the pattern .of
receptors requured for some |nfeet|ous-agents
to |n|t|ate successful |nfect|on and
':r:fw»';'. eventually the dlsease. o *,‘
Ihllst bacterla and fungl can ex:st ;
|ndependently of host cells, V|ruses requ re
speclflc receptors to whlch they ean bmnd
before enterung and replleatlng wuthln .
-particular’ host' eells.,fw o zqgjﬂ’
‘ Thls ‘has’ ‘been offered as’ one of the b
explanatlons for why certaun |ndgvuduals may
have been |nfected wuth avnan |nfluenza A(HSNI)
and perhaps why others have not“'ﬁ*v




Levels of airborne
microbes are not
routinely checked in
hospitals; however, a
variety of studies
have indicated that

the indoor air in
Hospital areas are
rarely, pathogen free .

rooms of the hospltal from which doctors and’ nurses '

apparently Were earrylng 1nfectlous organlsms 'o'n the soles of
thelr shoes lnto and around the other areas of the hospltal, D
;,,,:g;,‘u .1nchuhngthe()3?aﬂdlcxj TR
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In clear wew is. the faat that aII measures to contam
j.the threatenmg mvasmn of'mfect.ldns in hoSpltaIs is
| due to'the fact that there are no proper dlsmfecting.
‘ techmquesv and products avallahle in the, market'

e | today et e L

.Most of the dlsmfectants that are. marketed and
pld ‘with ‘an eceah of sment;ﬁc studies and
papers and artlcles to back ’up the|r clalms on
potency on mlcrobes still Ieave a: Iarge gulf af
space between what is. reqmred and what is .
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AIthough the current
methods of practlce fon
controlllng nosocomlal
|nfe(;t|ons, have shown
»some good there certalnly
|s a lot of room for |
|mprovement ‘as there has
been no. permanent sOlutlon
to the neVer endlng probIem
of Alrborne pathogens this
|s the case aII over the P
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Almost aII dlsmfectants avallable today in the '

' market globally are made with' chemlaal

e mgredlents that are not safe, whlch are'

hazardous toxu:, carcmogenlc,.mutatmg, etc.

. Addlng to these they need aII kmds of personal

protectlve gear duting use,’ ‘hdve a véry' strlct |

d|Iut|on methods arid techniques, ‘and’ most of
them canriot be used, when the patlent |s

. admltted or undergolng treatment b

I Q,r in tI__1-e ‘pr,.elsenc.e; of_ ,any-gl";lf,‘e.- R DR
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rr IS ALSO:A/KNOWN FACT, AND BASED ON .
VARIOUS STUDIES BY MANY MOST
HOSPITALS DO NOT FUMIGATE MOST AREAs

OF THEIR FACILITY AT, ALL ey
AND THOSE WHo Do so ONLY- FUMIGATE
THE o 'I*s AT AN lNTERVAL OF A WEEK OR

to0 e CFORTNIGHT,'ETCL ) i

oo

This has contributed
to be the major cause
for all the Nosocomial

infections, that have

started to invade the

health of all life in the
hospital and also
outside, over time.

OF COURSE HosRITALs CANNOT BE
BLAMED FOR NOT BEING ABLLE To. ';
FUMIGATE THElR F‘ACILITY As THE VERY
CRITICAL CRITICAL OR SEMI c:RlTic:AL. AND
INCLUDING THE NON CRITICAL AREAs I.N
MOST HOSPITAL.S ARE NEVER EMPTY OR
FREE OF PERSONAL INCLUDING PATIENTS
To CONDUCT A FUMIGATION WITH CHEMICAL

I DISINFECTANTS

N .




e hospitals are on t‘h

n apt or the best
solution to this
sing need.

jle solutions have bee
nd they have only been

| The reql fact is that aII chemlcal

i dlsmfectmg products.that are curren.fly .

- available qre either,not safe for use ar. .

" they do'not act effechveiy a amSt many
'pathogens ‘'which has'caused an’ mcrease
| m anh mucroblal resusfcmce S

| 'lT ls ALso VERY lMPORTANT TO NOTE’. THAT,

WHEN CHEMICAL ANTlMlCROBlAL,

SOLUTIONS OR DlSlNFEcTANTs ARE usED, ;
RESEARCHERS HAVE FQUND THAT THEY |

£ /ACTUALLY MAKE CERTAIN

N 7 MICROORGANISMS STRONGER AND

RESISTANT TO ANTIBIOTIC TREA‘FMENT i

. THlS lS TRUE lN ALL HOSPI’TAL SETTINGS.

o

..

(e . ,' ."".. I _-‘.
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Health and Safety
for Healthcare

" All hospitals are engaged in all essential and
intensive efforts to prevent and control
hedlthcdre ossocloted mfechons (HAIs]

et , .1 '; ] '
HAIs clre of porhculclr concern to mfechon v
prevenhon professionals because’ mgany of ]
+ these are.caused by rapidly. deve.lopmg
strcuns of mulhdrug resus.tdnt orgonusms
B ' [MDROS] ‘j‘-. # ..2.‘,, ;;r‘“._. ‘.;.
These MDROs can cause serlous |-.|Iness in.
both pohents éand health care professlonals

RN ond workers i RLARN A

v"‘.-'-..- MR R AT e .,n'_-'

B "‘y "r ‘ , g Lt AN "'o'

Wh|Ie demand for more effechve cleunlng
~and dlslnfechng is'growing, there is’ also
mcreosmg evidence that exposure to.
chemical disinfectants can result in acute cl’nd
‘chronlc heolth effects pclrhculclrly resplratory

| C o -illness.:
In response, more and more: hosmfols are

seeklng less toxic, naturdl & orgqn"' |
d|s|nfect|ng products

N .'

oo Ty e ey
.",-- . .
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So, how to
maintain a
—safe air quality

in the
Hospital?

Thls can only be achieved by regular.air
quallty asses,sment momtorlng and
. control TRRRICE o i , ;

f L P ' '
" ' L] o + ' i ‘ll . .
j [ ) } 1. , R W W )

For whlch a regular mlcroblal proflling of-indoor.
alr quallty in hosp|tals must be ‘done to khow:,
f and |ndent|fy the presence of aeroble m‘fect.lous
mlcro orgamsms S
There are no establlshed guldelines
avmluble regardmg the perni'|SS|ble I|mlis
. for exposure to: mfecilous paihOgens (also
- called buoquerosols) in the hospital’s”. -
‘.indoor gir, orin assessmg thelr |mpqci"on
health or ihew.ioxnc effecis onthe. "
personal preseni due to. ihe complexﬂy of
. iheir composmon, varluhons in humun
| ' response to exposure omd due io the
dlfﬁculhes in recovermg mlcro orgunisms

ihai com pose a huzard in hosplmls. N

\ . f .' oy b :.Nl'
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- The microbial ouality of The indoor air-inany; .
hEAlTh(:ARE SETqu Needs 10, bE Assessed MéNITORl—Zd
RequlARly ANd CON"I’ROUEd Especmlly IN T|-IE CONTEXT
of hEAlTh(:ARE serr’rmqs bemq A soum;t of Nosocomml
| mfecnows oR HAI s, TI-IAT can ‘be- uukwowmqu
‘ TRANSM[TT!Ed T0 pATIENTS, ANd INCREASE__T'-IE ' |
-sus.(:Epnb|l|Ty of CONTRACTINC. AMONq the héAlthARE
pnoﬁzssleAls, wonkERs ANd VISITORS, [)ECAUSE Tl-lE
mdoon AIR lAdEN wnh MICROORQANISMS cAN be a '_
'SOURCE of INfECTION vm mhAlATmN ANd Also A, sbukce
L FoR colommnou e

SEVERAI. sru DIES suow THAT THE BAC‘I‘ERIAI.
cOUN'rs ARE VERY HIGH IN ICUs PATIENT
ROOMS AND WARDS NEONATAL AND DIAI.YSIS
"' WARDS, AND MANY OTHER AREAS N THE L
i "HOSPITAL, wmcl-l ARE NORMAI.LY- MU(H 3
HIC.HER THAN THE RECOMMENDED SAFER

- | I.IM.lTs AT

Y"
N .
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Healthcare

ndoor Air Quality

Al.so sTuplEs HAVE SHOWN THAT 'rHE ‘MERE
PRESENCE OF FUNGI IN HOSPITAI. Am 15 OF SIMILAR.
- ‘. : CONCERN BECAUSE MANY SPORES CAN BE

RELEASED LEADlNc. TO AN |Nc|DENtE OF
g NQSOCOMIAI. INFECTIONS on HAI's AN.D q‘n-l ER |
T OCQUPATIONAI. INFECTIONS AMONG THE . . (N

VT HEALTHcARE PROVIDERS. : " - ‘;;, '.
SO T ls VEmr IMPORTANT AND NEEqs THE
ATI'ENTION OF ALL. HOSPITAL AUTHom'rl ES To
TAKE NECESSARY PREVENTIVE MEASURES 'ro
corrrnm. AND PREVENT sucl-l ano ORGANISMS .
IN TH E INDOORS OF fHE HOSPITAI. "ro MAINTAIN
A VElw HEAII.THY_ INDbbR A'rM.osPH ERE FOR THE

PATIENTS As WELL AS THE HOSPITAI. RERSONAL
‘ !, ' T T ; "."' “y.,\‘ e vn..‘., . ‘u-. ‘..‘-.

T o
‘D .‘.- ] ' ‘...." '-‘, K

)

Hence iti is recommended that aif sampllng of

B mdoor air s to be done by using Petri plate
grawtatlonal settlmg (passlve) method to .

assess the extent of contamlnatlon |n varlous

." "o -"- .'.

area,s 'of the hospltal I TS

14



This passive method is found to be the most
ideal and suitable for sampling the indoor
air, since the relative concentrations of
micro organisms in the hospital settings,
vary for each area.

. This method is based on the adhesive
Preve l"ltll"lg property of the media used, that traps the
- - ® airborne particles onto the surface when
II'I'FE Etlﬂn' plates containing media are exposed face
upwards to the atmosphere to collect
particles settling by gravity.

- Samples of airborne particles are collected by
exposing the Petri-plates containing media in
different areas of the hospital for 20 minutes.

Petrlvplates are placed at a henght of 2 to 3 feet abobe oY
ground Ievel during sampllng. R AT

‘Media used could include 5% Sheep blood agar'( SBA), "
MacConhey agar (MCA), and Sabouraud Dextrose agar

(DAY . -t o
v Of these SBA and MCA are used for bacterlql ,
| sampllng. S i L s BT g

| " SDA is used for fungdl samplmg. et e e .
| " e ! Dupllcates of l:hese plate's can; be done for obtamlng
. ah average count on the pathogens. e
G After the sampling, the plates are subsequently tahen to
. the lab for. mcubatlon and further processmg and studles.
The bacterlal sample plates are m,cubated aerohlcally at
37'deg. C for 24 to 48, hrs. RIS T TR ‘,,‘ i
. The fungql sample plates are mchbated at room ¥ .
temperature, i.e.,'25 to 27 deg. (o8 for up to7 days.
* After.the mcubatlon perlod the. Ievels or count of
awborne bacterla and fungi.are calculated as colony
+ forming units (CFU) and expressed ih ternis ol CFU per -.'
plate, based ong wable colony count. et B L, T
o Thus, the. extent of contamlnatlon in each area of the
"hospital can bé determined.

15



. ‘The growth on; the' plates cqn also be subseqdently
processed forr the identification of various. predommant
Gram-pontwe cmd Gram-negatlve bacterla, »cmd yeasts

+ and molds, as’ per establrshed mlcro blologlcal S
procedures.-,\ RErE vty i g

Optlonal As per the technlcal Iab

facilities available, differentiation
and characterization of each
type of bacterial and fungal
colony can also be
determlned

Iy v
vy !

Bactenal 1dent1f1cat10n and character1zat1on ‘.‘j",' 5 .
Growmg colon1es from SBA plates W1th d1fferent morphologmal
character1st1cs Can be transferred to a,nOiher SBA plate and' - ' '. _'

1n(tubated for 24' hrs at 37 deg oot e e
These plates can then be examined for colony morphology of the
bacter;a. hemolySIs in the SBA med1um and lacto'se fermentatmn on

| 'MCA' and smears made from the colomes then Gram stamed
Gram pos1twe bactena can be 1dent1f1ed by hemolys1s and catalaSe ."

I_J ' ahd ‘cdagulase I;ests T L AR VLT N ,"’ L "'i. - “":
Gram negatwe bacter1a can be 1dentif1ed by lactose fermentat1on and
" a series of su1table b1ochem1ca1 tests l1ke, peptone water fo'r 1ndole

" product1on MR VP broth for. the nature of fermentauon s1mmon X

c1trate .agar: slants for c1trate ut1hzatlon trlple sugar iron, agar fdr

sugar ferméntann and HZS product1on tChr1s‘tensen S urea agar for
urease product1on mannitol mot1l111ty test for motrhty and mann1tol
fermentauon ‘and phbspho phenylalanme agar for all nonlactose .':'1
fermenters WA e S N et By .“~ . & l'".:‘*\ |
Nonfermenters can further be 1dent1f1ed usmg catalase and'rox1dase

"tests, based on thiir ab1l1ty to grow on MCA at 42deg C.-




Fungal identlflcatlon and characterlzatlon o
“Each fungal cultiife can be moculated onto SDA
slopes with, or wlthout actldlone (cyclo hexrmgde)
for |denhﬁcuhon.and mcubated at rooni R
tem'perature, i.e., 25 to 27 deg C for a peribd of 7 :
days in the dark as per standard mlcroblological
" \procedures e e
“Fqngal specles can be mdentlfled up to specl.es
~.,_’_Ievel based on m|cro and macro. morphoI09y, rate |
. of, growth and plgment productlon, reverse and.
_.suﬂ‘ace coloratlon of colonles on: SDA medla and
«.'by Slide culture technlques AR RIS
i The determmatlon of the morphologlcal strtlctures ;
.+ of fungi can be carried out on fungal matenal LN
]-'.;-fmounted in lactophenol cotton biue L e

.Quallty ulr -
inside. qny
hospital is + S

‘funddmentai

_ to people’s”

~'health and -

weII belng

'l‘he air we breathe can be degraded by a ' ,
; w:de varnety of contammants, natural, :
L synthetnc, bnologncal and morgamc. "

e
'l‘he major sources of contanhinants ln al\v
hospltal are its occupants, furmshmgs and -

eqlllpments etc. SR I ' *

1

Occupants generate odors, skm Elakes, ’
"\ bacteria-and othér bio- éffluents.

17



Improvement in

_. 1ndoor a1r quahty .ln
ny ospltal is a’

SUSTAINAB LE continvious process.

t eeds metlculous
H E n LT H c n R E coordinatlon and
: .:- cooperatlon
A between the .varlous
v departments of the health care unlt

’ Researchers throug'hout the wbrld are worklng

hard to ‘coine up with 1mproved method,s and: '

| protocols for the mdoor air quahty in. hospltals

'Indoor a1r quahty requlrements in hospltals are
: .‘:r"',' L a comphcated and dehcate matter, .

o

"I'he objectlve is to prov1de a. safe envclrdnment for
the. patlent whlle' protectlng' the healt,h arld well-.
; b.elng of the health care professlonals and staff

it --‘too. L .." T
Healthy 1ndoor air quahty is paramount in |
e medlcal care facihtles m,cludlng hospltals, h
healthca‘re, nurs:mg' homes ass15ted llvlng and
e e hosplce'care,. e T AR
The complex'hospltal emnronnient requ,ires a '-‘

very speclal attentlon to ensure healthful 1ndpor

., air. quahty to protect patlents and healthcare

' workers agalnst hOSpltal-acqulred (nosocomial)

1nfectlons and occupatmnal: d;seases

| 'Ihe chemlcals used in hospltals for cleanlng can

" introduce objectlonable odors‘ 1nto the indooy

env:ronment If the cleaned surfaces do not dry
| -properly, they c,an prov1de an opportunlty, for

mold grthh

Lo
(S

i
. h '
X u.'

4 v
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| .the alr eondltlomng system is the smg-le larg'est
: environmenta,l reservoir of mleroorganlsms
y ;; . ;. SR REALE 1mp11cated in HAF's ‘ e

(Hospltal Acqulred Infectlons) R .

G S N AR ;Lv...
o ,'0-'.\. ) SR

S\ome mechcul procedures und putlent condltlons mcrease
1A risk: of exposure to curborne mlt:roorgamsms. DL
; Alr quahty monagement is vital'in reduomg these. r.rshs.
v T he: nature of some alrborne ‘particles are inert. and
hqrmless. Others can trlgger ullergles, and some . ‘,. B
mlcro6rgamsms, such as ulrborne wruses and bacterlu *cmd
éven common fuﬂgus spores,’ can cause infectlon, ”,

- AWhen it.comes to air quality issues, hospltol fatlllty
mcmugers face a slgmflcunt chullenge.’ Hosprtals house
putlents highly vulneruble to. curborne mfectlon,- as well us
those whose coughs ond sneezés cdn spew out dqngerous

o , nilcroorgomsms. I N LT T
A Iarge und busy stuff is constantly'on the movewrthm an .
e extremely complex physlcal mfrastructuré. B
AII of these fclttors pluce a hlgh prlorlty on alr quallty '
G, manugement. RERTERTINEE o
Indoor Alr Quallty rs a crltlcql parometer m patlent out- "
. comes for hospltuls and medical centers,: ", ! ‘, .
_+ ' An'exemplary level of IAQ for, health facilitids is an .+ -
o ochlevuble gool - it just tohes quulity plonnmg cmd
|mplementut|on of a very. rrgorous qttentlon .to detail .m_ the

T dlsmfectmn of the fuclllty. e R

LI - ' -

L3

THANK B,
Vo' - -
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