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BACKGROUND: Since the late 1800s. silver, because of its broad-spectrum antimicrobial activity, has been used in I 
settings. In 1996, a silver ion-impregnated transparent dressing (SITD). which releases silver at a continuous, control1 
was introduced. A prospective study was conducted at Overton Brooks VAMC from October 1998-March 1999 to detf 
efficacy of a SITD versus a non-treated transparent dressing (NTD) in decreasing microbial flora at the central venom 
‘WC) insertion site and subsequently reducing CVC-related infections. 
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LTHODS: Sixteen (16) patients in the Medical Intensive Care Unit and 15 patients in the Surgical tntensive C 
comprised the study population. The protocol consisted of: 1) SlTD and NT0 sites prepared with chlorhexidine; 
to CVC site and NTD applied to opposing body site (control); 3) at seven days, SITD and NTD removed and sit 

RESULTS: Thirty-nine (39) NTD and 35 SITD sites were cultured. NTD sites 16/39 (41%) were colonized with 
bacteria, compared with SITD sites 9/35 (26%). NTD sites 2l39 (5%) were colonized with Gram-negative bacte 
with SITD sites l/35 (3%). NTD sites 2J39 (5%) were colonized with yeast compared with none at SITD sites. 
(49%) showed no growth compared with SITD sites 25135 (71%). Data indicate NTD sites may be a risk factor for i 
skin colonization. (Fischer’s exact test p=O.O39, Chi-square=3.060, df=l, p=O.O80, odds ratio=2.631, and 95% 
limits: 0.890 and 7.780.) 

CONCLUSIONS: During the five-month study period, a 62% reduction in bloodstream infections (BSI) was noted. In 
months post-study, there was a 233% increase in BSt, with an estimated additional cost of $30,714. Use of SIllI ma 
decreased skin colonization leading to fewer CVC-related infections and a significant cost savings. 
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UnkWo 128 is a non-alkaline tuber&loc 
is diluted 1 part with 128 parts of tap water it 
use on inanimate surfaces not harmed by 
advance in germicides which combines 
detergents into a system that is uniquely non-alkaline 
solutions are significantly m ilder to human 
ammonium chlorides with a high pH:Addi 
against Mycobacterium tuberculosis-thus 
and critical care areas where sijltitions effective ag$nst T.%ati ot%si#@a?it pathogens 
are desirable. 
The detergent systems in Uniddo 128 remove not only dirt and dust -. byt.are also for- 
mulated to remove hard water scale, soap scums and body fluids such as, blood, njucus;~~ 
dried urine. 
UdckJo 128 can be used to clean all inanimate surfaces not harmed t$ water. It is recom- 
mended that Unicide 128 be used on a daily basis to clean, disinfect, and deodorize such .4ur- 
facesasftoors,walls, c ommodes, sinks, tt&s,andshowers. Unk5de~snon4kaliifor~ation 
makes it truly possible to have a one product system ofsanitation by eliminating or diminishing 
the need for glass cleaners, cleansers, soap scum removers, bright work cleaners, and other 
germicides. Thus, everything that is cleaned is disinfected and deodorized without the secon- 
dary need or step of using a germicide.The low pH makes this product m ilder to floor finishes in 
that it does not show the stripping tendencies associated with germicides of a much 
higher pH. 
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BASIC BACTERICIDAL DATA 

UnkJdo 128 is a one-step broad spectrum tubercufocide, virucide, fungicide, and 
bactericide as has been demonstrated by its performance in tests that are prescribed and 
regulated by the federal government under the Federal Insecticide, Fungicide, and Roden+ 
ticide Act. 
Unklda 128 has been proven to pass the AOAC. Use-Dilution Confirmation Tests, current 
edition, for effectiveness in water of 400 ppm hardness (as CaCOJ plus 5% organic serum. 

. ,. 

QUALIFICATION TESTING FOR GERMICIDAL CLAIM 

Solution 8nrlyrodr UnkIdo 128 at a 1:128 dilution in 400 ppm hard water (as CaCO,) 
plus 5% organic serum. 

MotWdz A.0A.C. Use-Dilution Confirmation Method, current edition 
Objoctko: To test bactericidal activity for conformance to A.0A.C. requirements. 
Tlmo: 10 minutes 
To8tTeMnp8c~ure: 20°C. 
S&cuItu~~ Modk: Letheen Broth 

PHCWOL NO. OF NO. SHOWIWQ 
ORQANISY RESIsrANcE CARRIERS GROWTH 

S. aureus, ATCC 6538 1:60 60 0 
S. aureus, ATCC 6538 1:60 60 0 
S. aureus, ATCC 6538 1:60 60 - . . 0 

S. choleraesuis, ATCC 10708 1:90 0 
S. choleraesuis, ATCC 10708 190 

z 
0 . 

S. choleraesuis, ATCC 10708 1:90.. 60 0 

Ps. aeruginosa, ATCC 15442 180 60 0 
Ps. aeruginosa, ATCC 15442 1:80 60 0 
Ps. aeruginosa, ATCC 15442 1:80 60 0 

Gmc!us&nz No growth shows biocidal conformance to A0A.C. and E.P.A requirements. 
Unicide 128 is a hospital grade germicide in the presence of hard water at 400 
ppm (as CaCOJ plus 5% fetal bovine serum to simulate an organic load. 
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Federal regulations specify that a germicide must pass the AOAC. Use-Dilution Test against a 
basic group of organisms. While it is impossibie to test a germicide against all, known 
pathogens, Brulin believes that it is a must for the germicide to show that it exhibits a broad 
range of non-selective activity against a representative variety of other bacteria, including 
clinically significant organisms. 
Solution rrum US 128 at a 1:128 dilution in 400 ppm hard water (as CaCO,) 

plus 5% fetal bovine serum. 
MM AOAC. Use-Dilution Confirmation Test, current edition 
ObjwW•; To test for additional bactericidal activity in conformance to AOAC. require- 

ments using two separate samples. 
Tbnw 10 minutes 
T88t T8l8pww.z 20°C 
v ModW Letheen broth 

’ PHtMoL Nowof Na w CMRJIRS 
OROANJSM RrSJSTAMCE CARRIRRS SHOWIMO OROWlW 

Staphylococcus aureus’ 1:60. 1:60 10,lO OS0 
phage type 80, ATCC 14154 . . 

Staphylococcus aureus* 1:60, 1:60 10,lO OS0 
phage type 81, ATCC 14154 

Escherichia coli, ATCC 11229 1:80, 1:80 10,lO 0, 0 
Staphylococcus epidermidis, 1:60, 1:60 10,lO , 0, 0 
ATCC 17917 
Proteus vulgaris, ATCC 8472 1:100; 1:lOO 10,lO 0, 0 
Klebsiella pneumoniae, 1:80, 1:80 10,lO OS0 
ATCC 4352 
Streptococcus pyogenes, l:lOO, 1:lOO 10,lO 0, 0 
clinicatisolate 

Proteus mirabilis, ATCC 992 1 1:95, 1:95 IO,10 o,d 
Serratia marcescens, 1:85, 1:85 10,lO o-0 
ATCC 29633 
Enterobacter aerogenes. 1:9o,lXI 10,lO 080 
ATCC 13048 

Shigella sonnei, ATCC 20930 1:95, 1:95 10,lO 0.0 
Shigella fiexneri, ATCC 25929 1:95, 1:95 10,lO w $O,O 
Shigella dysenteriae, 135, i:75 10,lO 0;o 
ATCC 29026 
Salmonella typhi, ATCC 6539 1:80, i:80 10,lO 0,o 
Streptococcus faecalis. 1330, 180 ?O,lO 0;o 
ATCC 8043 
Brevibacterium ammoniagenes, 165, ;:65 10,lO 0,o 
ATCC 687 1 
Bafmonefla schottmuelieri, 1:80, 1:80 10,lO OS 0 
ATCC 10719 
Staphylococcus aureus, 160, 1:60 1410 0, 0 
phage 428/52/81 

Enterobacter cloacae, 1:75, 1:75 10,lO OS0 
ATCC 27508 

*Antibiotic resistant , ’ 
Mu&on: “No growth” shows that when UnWdo lm k used at a 1:128 dilution, it 

exhibits a complete kill against not only the official ERA required bacteria, but 
also other clinically significant bacteria tested against as welt. Its activity Is 
broad and non-selective, even in the presence of hard water up to 400 ppm (as 
CaCOJ and 5% fetal bovine serum to simulate an organic load. 



QUALIF:ICATION TESTINO FOR FUNOICIDAL CLAIM 

Soiutkn l s Un&Ho 128 at a 1:128 dilution in 400 ppm hard water (as CaCQ) 
plus 5% fetal bovine serum. 

yrthodr AOAC. Use-Dilution Confirmation Test, current edition 
ObjoHivo~ To test the fungicidai activity for conformance to AOAC. requirements using two 

separate samples. 
Tbna 10 minutes 
Toa8 mmpuaum 20°C 
MO&WRW Glucose-Neopepton 
r- 

No. OF CARRIERS 
ORQIWISM 

Trichophyton interdigitale, 1:60, 160 10,lO 0, 0 
-. ATCC 9533 
.- -_ Candii afbicans, 160, 160 10.10 - a0 

; ATCC 10231 

i e UnWdo 128 is a fungicide at 1 oz. per gallon of water for hospital use in the 
presence of hard water up to 400 ppm (as CaCOJ and 5% fetal bovine serum 
to simulate an organic load. 

_. . L ,. :. 
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QUALIFICATJON TESTUBlQ FOR TUBERCULOCIDAL CLAIM 

Solutkrr l rulyrepdr Un&ido )a at a 1:128 dilution in 400 ppm hard water (as CaCOJ 
plus 5% fetal bovine serum. 

YB AOAC. Use-Dilution Confirmation Test, current edition 
Qbjwtkot To test the tuberculocidal activity for conformance to AOAC. requirements using 

two separate batches/samples. 
W 10 minutes 
Twt TV 20°C 
ID 90 days at 37°C 

TBeRmH 
ANllYiCROBIAL MIDIUM WIDDLLBRDDK KIRCHNER 

KVALUAl’ED emunob (Mob Dubor) 7na BROTH BROTH 

UNfClDE 128 1:128 o/10 o/10 o/10 
o/10 o/10 o/10 

4 

e Unleido 128 is effectively tuberculocidal in 400 ppm hard water (as CaCCJ 
plus 5% fetal bovine serum 
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QUMIFtCATiON T#@l3#@ FOR VlRUClDAl CLAWS 
-- UnkMo -at a 1:128 djluiion in 490 ppm haid water (as &COJ 

plus 5% v/vf&al bovine serum. - , 

VIRUSES 

canine 
FWVOViWS 

Bovine 
Farvovifus 

Adenovirus 
Type 2 

TEsnflius . . % , . . ’ ~~VIRUS 
SmlAL TOX#CBTY comRw:i. “#us,u- 

DtlWtDN CONTROL (um-. ;,m,y:pu . 
:, ..‘.. / *. 

10’ TTOO,, +-+ +.+ T pe I6 ~ 
102 

E2E- 
i-+ + + 0 0,o o., 103 ++,+;t- j.golo.lj~ _ 

104 0000 + + + + .p~.o~p~ 
W 0000 ++++. 
l@ 0000 +++,+ 

wwg- 

10’ 0000 0000 
1V 0000 OOOCJ 

x$:g cg 
_ 

10’ 0000 ++++ o”d 6 0 
102 0000 ++++ OQOO 
103 0000 ++++ 0000 
l(r 0000 ++++ 0000 
106 0000 ++++ 0000 
l@ 0000 ++oo 0000 
10’ 0000 0000 0000 
W 0000 b-000 0000 ; 

10’ TTTT. .:-+ + + + T T T-T 
102 0000 ++++ 0000 
103 0000 ++++ 0000 
104 0000 ++++ 0000 
105 0000 ++++ 0000 
106 0000 ++++ 0000 
10’ 0000 ,oooo- 0000 
10s 0000 0000 0000 

Herpes 
simplex 
Type1 

10’ 0000 ++++ oobo 
102 0000 ++++- * 0000 
103 0000 ++++ ci-000 
104 0000 -t+++ OO.OQ 
106 0000 +++t 0000 
104 0000 ++++ 0000 

:s 7 0000 0000 0000 ++++ 0000 0000 

. 
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TEST VIRUS RIT VIRUS 
SERIAL TOXlcrlv CONTROL PLUS UNlclDl 

VIRUSRS MwnoN CONTROL (u---a AT lr128 

Influenza 10’ 0000 ++++ 0000 
Type A 102 0000 ++++ 0000 

.,),’ -. 103 .oooo ++++ 0000 
104 0000 ++++ 0000 
105 0000 ++++ 0000 
106 0000 ++++ 0000 
10’ 0000 +++-I- 0000 
108 0000 -i+oo 0000 

Vaccinia 10’ TTTT ++++ TTTT 
102 TTTT ++++ TTTT 
103 0000 ++++ 0000 
104 0000 ++++ 0000 

..- >, 10” 0000 + +.+ + 0000 
: ‘:(y 108 0000 ++++ 0000 

._ 10’ 0000 +++o 0000 
10s 0000 0000 0000 

Adenovirus’ 10’ TTTT ++++ TTTT 
Type:4 . 102 0000 ++++ 0000 

103 0000 ++++ 0000 
104 0000 ++++ 0000 ’ 105 0000 ++++ 0000 
106 0000 ++oo ,oooo 

\ 10’ 0000 0000 0000 
108 0000 0000 0000 

Herpes- 10’ T-T T T +++-l- TTTT 
Simplex 102 0000. ++++ 0000 
Type II 103 0000 +++i- 0000 

: 104 0000 +++i- 0000 
‘. 106, 0000 +++-I- 0000 

106 0000 ++++ 0000 
10’ 0000 ++oo 0000 
108 0000 0000 - ,oooo 

Rubella ” 10’ TOO0 +-f++ TOO0 
102 0000 ++++ 0000’ 

3 

:; 
0000 ++++ 0000 

I 0000~ ++++ 0000 
105 0000 ++++ 0000 
106 0000 ++++ 0000 

:; 7 0000 0000 ++oo 0000 0000 0000 

J 
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SERlAi 
TEST VIRUS TEn VIRUS 

TOXICITY CONTROL PLUS UNICIDE 
VIRUSES DILUTlDN CONTROL w- AT 1:128 

Avian 10’ 0000 ++++ 0000 
infectious 102 0000 ++++ ; 0000 
Bronchitis 103 ‘0000 ++++ 0000 

104 0000 ++++ 0000 
105 0000 ++++ 0000 
106 0000 ++++ 0000 
10’ 0000 +++o 0000 
108 0000 0000 0000 

Avian 
Influenza 

10’ 0~00 ++++ 0000 
102 0000 ++++ 0000 
103 0000 ++++ 0000 
104 0000 ++++ 0000 
705 0000 ++++ 0000 
106 0000 ++++ 0000 
10’ 0000 ++++ 0000 
108 0000 ++oo 0000 

infectious 10’ 0000 ++++ 0000 
Bovine 102 0000 ++++ 0000 
Rhino- 103 0000 ++++ 0000 
tracheitis 104 0000 ++++ 0000 

105 0000 ++++ 0000 
106 0000 ++++ 0000 
10’ 0000 0000 0000 
108 0000 0000 0000 

EXPLANATION T - Toxic 

%lOLS 
+ - indicates virus present - * 
0 - indicates no virus present . 

Condurkn: UnlcJdo 128 inactivated the viruses tested against in 400 ppm hard water (as 
CaCOd plus 5% v/v fetal bovine serum. 
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WJutkn m lJnkide 128 at a 1:128 dilution in 400 ppm hard water (as CaCO,) 
plus 5% fetal bovine serum 

W AOAC. UssDitutiin Confirmation Method, current edition 
ObjouWo~ To test bactericMai activity for conformance to AOAC. requirements using sam- 

ples aged longer than 60 days. 
Tbmm 10 minutes 
Tb8t Tmmpumwl2o”c 
e Wr Letheen broth 

HomoP Mom OF CARRIERS 
SAMPLE ORQAUISN CARRILRS SHOWN0 QRObWH 

1 S. aureus, ATCC 6538 60 0 
il’ 2 S. aureus, ATCC 6538 60 0 

3 S. aureus, ATCC 6538 60 0 

1 S. choleraesuis, ATCC 10708 60 0 
2 S. choleraesuis, ATCC 10708 60 0 
3 S. choleraesuis, ATCC 10708 60 0 

1 Ps. aeruginosa, ATCC 15442 60 0 
2 Ps. aeruginosa, ATCC 15442 

. 
60 0 

3 Ps. aeruginosa, ATCC 15442 60 0 

C0ncluaJon~ No growth shows biocida! conformance to A.0A.C. requirements for hospital 
use after a 60 day shelf life in 400 ppm-hard water (as CaCO,) plus 5% fetal 
bovine serum to simulate an organic load. 

Mutkn 8nrlytodz UnicWo 128 at a 1:128 dilution in 400 ppm hard water (as’ CaCO,) 
plus 5% fetal bovine serum. 

Mm AOAC. Use-Dilution Confirmation Method, current edition 
W-0: To test bactericidal activity for conformance to A.OAC. requirements using sam- 

ples of the diluted Unicide 128 that were sealed in a one gatlon plastic jug for six 
months prior to testing. 

Tlrm: 10 minutes 
T88l TW 20°C - d 
S&CH&WO Mx Letheen broth 

PHENOL Mb OF CARRIERS 
ORQAWISM RESISTANCE Crii&iiS SlliWlHa QROWTH 

S. aureus, ATCC 6538 1:60 60 0 
S. choleraesuis, ATCC 10708 1:90 0 
Ps. aeruginosa, ATCC 15442 1:80 :: 0 

Con&usion~ UnkMo 128, diluted 1 oz. per gallon of water for a storage period of six 
months at room temperature is a bactericide for hospital use. 

r ’ 
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USE OW ALL HARD SURFACES 

The I:128 use-dilution of Unidk 128 is suitable for use on all hard surfaces not harmed by 
water. Use it on floors, walls, mirrors, glass, metal surfaces, conductive ftooring, painted sur- 
faces, exterior bowl surfaces, empty basins, showers, tubs, and lavatory fixtures. This product 
is for institutional use only such as hospitals, nursing homes, schools, colleges, industrial 
plants, and other public areas. 
CLEANING AND MSINFLCTIND WASHABLE HARD NON-POROUS SURFACE38 
Add one ounce of Udcido I= to each gallon of water used. Always add Unicide 128 to pre- 
measured water. Gently mix for a uniform solution. Apply solution by normal methods with 
brush, mechanical spray devices, sponge, cloth or mop. Thoroughly wet all surfaces to be 
cleaned, then remove excess solution with a wrung out applicator. Treated surfaces should 
remain wet for ten minutes. Remove gross filth mechanically by sweeping before cleaning 
begins. Discard solution when it becomes dirty and replace with fresh solution. Rinsing is not 
necessary on floor surfaces unless floors are to be waxed. Unickh 128 is a complete prod- 
uct. Do not add other chemicals. Use only as directed. 

PRECAUTIONARY STATEMENTS 

Uu-soMion 
Under Federal regulations the 1:128 use-dilution of Unicide 128 is not considered toxic or cor- 
rosive. However, the use of rubber gloves is recommended when using this and all 
germicides. 
-&to 
The acute oral toxicity of Unicide is sufficient to require its classification as a toxic substance - 
however, it is relatively low when compared to-many 13th Edition or newer quaternary 
ammonium compounds. The oral LOW of the concentrate for male and female albino rats is 
7.41 grams per kilogram. This approximates a 15 fluid ounce dose for a 150 pound adult 
human. 
With respect to the skin and eyes, the concentrate should be regarded as extremely corrosive 
so exposures should be avoided. Wear goggles or face shield and rubber gloves when han- 
dling. Can cause eye and skin damage. Wash thoroughly with soap and water after handling. 
Remove and wash contaminated clothing before reuse. Harmful if swallowed. Avoid con- 
tamination of food, water, and feed. s/ 
STATEMENT OF PRACTICAL TREATMENT: In case of skin contact, wash thoroughly 
with soap and water. In case of eye contact, immediately flush eyes with water for 15 minutes 
and get prompt medical attention. If swallowed, drink promptly a large quantity of milk, egg 
whites, gelatin Solution or if these are not available, drink large quantities of water. Avoid 
alcohol. Call a physician immediately. 
NOTE TO PHYSICIAN: Probable mucosal damage may contraindicate the use of gastric 
lavage. Measures against circulatory shock, respiratory depression and convulsion may 
be needed. 
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STDflAOE AND DISPOSAL 

PROHlBCT#)N~ Do not contaminate water, food or feed by storage or disposal. Open 
dumping is prohibited. Do not reuse empty container. 
PLSTKIDL DISPOSAL: Pesticide wastes are acutely hazardous. improper diposal of 
excess pesticide, spray mixture, or rinsate is a violation of Federal Law. If these wastes cannot 
be disposed of by use according to label instructions, contact your State Pesticide or Environ- 
mental Control Agency, or the Hazardous Waste Representative at the nearest EPA Regional 
Offfce for guidance. 
CONTAlNER DISPOSAL 0 PLASTIC CONTAINERS: Triple rinse (or equivalent) then 
offer for recycling or reconditioning, or puncture and dispose of in a sanitary landfill, or incinera- 
tion, or, if allowed by state and local authorities, by burning. If burned, stay out of smoke. 
GENERAL Consult federal, state or local authorities for approved alternative procedures. 

PHYSICAL AND CHEMICAL SPECIFICATIONS 

Color.. .................................. .._ .................. LightBlue 
Odor ......................................................... MildSassafras 
pH of concentrate ............................................. 2.00 
pH at 1:128 ................................................... 4.15 
Flash Point (TOC) .............................................. None to boiling 
Biodegradable ........................................... ._:. .. Yes 
Phosphate .................................................... None 
Acute Oral LD, in Rats ......................................... 7.41 g/kg 

ACTIVE INGREDIENTS: 
Alkyl (C,,, 50%; C2, 40%; C,,, 10%;) 

dimethyl benzyl ammonium chloride ..................................... 2.686% 
Octyl decyl dimethyl ammonium chloride ................................... 2.010% 
Didecyl dimethyl ammonium chloride ....................... .i. .&. .......... 1.355% 
Dioctyl dimethyl ammonium chloride ....................................... 1.005% 
E.P.A RED. NO. E.P.A EST. NC. l,OtH,N=~~, 
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MAJOR ARTICLES 

Infections with Viruses and Mycofdasma pneumoniae during 
Exacerbations of Chronic Bronchitis 

R. 0. Buscfto, D. Saxtan, P. S. Shultz, 
E. Finch. and M. A. Mufson 

From the Veterons Adminislration West Side Hospital, 
and the Dcpartmenls of Medicine and 01 Preventive 

Medicine and Community Healfh, A braham Lincoln 
School of Medicine, University of Illinois at the Medical 

Center, Chicago, Illinois 

The association of viral and Mycopfasmo pneumoniae infections with acute exacer- 
bations of chronic bronchitis was studied by serologic or isolation techniques in 46 
adult met: during the five years from 1364 through 1968. Serologic evidence of viral 
or ILf. pneunroniae infection was detected in 25% of 166 episodes of exacerbation 
and 14y0 of 138 remission periods (P = 0.02). Influenza A virus, parainfluenza virus 
type 3, and coronavirus OC43 predominated; infections with other viruses were 
infrequent. Infection with M. pneurnoniae was detected serologically in four pa- 
tients, but this organism was never isolated from sputum specimens. Rhinoviruses 
were isolated from frozen-stored sputum specimens in 2.7% of the episodes of exacer- 
bation and from 0.55% of the remission intervals (P not significant). These data 
suggest that although exacerbations of chronic bronchitis may be accompanied by 
viral and Al. ptleumoniae infections, patients with chronic bronchitis also acquire 
such infections without a worsening of their respiratory status. 

Most of the microorganisms that infect the respi- 
ratory tract can he recovered from individuals 
undergoing exacerbations of chronic bronchitis 
[I, 21. However, the role of viral and mycoplas- 
ma1 infections in exacerbations of chronic bron- 
chitis has not been fully documented. Moreover, 
the observations regarding infections in chronic 
bronchitics in a designated patient population 
during any specified period may not be compara- 
ble to those in other populations. Because of the . 
high prevalence and morbidity of chronic bron- 
cbitis among patients of Veterans Adminkration 
Hospitals, we have conducted surveillance of one 
of these groups to assess the impact of respira- 
tory tract infections on the natural course of this 
disease and to investigate further the occurrence 
and relative importance of viruses and mycoplas- 
mas in exacerbations [3]. Evidence of viral and 
Mycoplasma pneuntoniae infections (obtained 

Received for publication July 19, 1976, and .in revised 
form November 14.1977. 

Please address requests for reprints to Dr. M. A. Mufson 
at his present address: Department of Medicine, Marshall 
University School of Medicine, Huntington. West Virginia 
25701. 

mainly by serologic testing and to a lesser extent 
by isolation of organisms) was correlated-with 
the pattern of clinical disease in patients with 
chronic bronchitis. 

Materiafs and Methods 

Design of study. Forty-six male adults with 
chronic bronchitis, outpatients at the Veterans 
Administration Hospital, Hines, Ill., constituted 
the study group. These patients all fulfilled 
the criteria for the diagnosis of chronic bronchi- 
tis, defined. as a chronic or recurrent increase in 
the volume ofmucoid or mucopurulent bronchial 
secretions sufficient to cause expectoration, dur- 
ing at least three months’of each of the two years 
prior to entry into the study group, Their clini- 
cal and microbiological status was studied longi- 
tudinally during the five years from 1964_tlirough 
1968. Monthly or in alternate months and dur- 
ing periods of exacerbation, each patient report- 
ed to the outpatient clinic for examination. At 
each visit a  symptom questionnaire was com- 
pleted by the examiner, a  physica examination 
was performed, pulmonary function tests were 
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done, a sputum specimen was collected for iso- 
lation of virus and Mycoplasma, ant1 ZI serum spe- 
cimen was obtained for serologic evaluation. The 
questionnaires and definitions of remissions and 
exacerbations were modeled after the guide- 
lines reported by the Medical Research Council 
[4]- Exacerbations were defined as an increase in 
cough or sputum production since the patient’s 
previous visit. Symptoms of upper airway infec- 
tion were not included among these criteria. 

An exacerbation was considered satisfactorily 
tested for viral and KU. p~~erfttro~~ine infections 
when serum pairs were obtained before and after 
this episode and a sputum specimen was collect- 
ed-for mycoplasmal and viral isolation. One hun- 
dred sixty-six (62y0) of 250 exacerbations were 
tested in this manner. For comparison, 138 inter- 
vals when patients did not experience an exacer- 
bation or were otherwise in remission were simi- 
larly tested. 

Population characteristics. All patients were 
veterans who attended the pulmonary outpa- 
tient clinic on a regular basis. They visited the 
clinic for monthly follow-up an aver,age of 10.3 
m%nths per year and made an average of 11.0 to- 
tal visits per yew. Persons who were habitual 
poor attenders were not included ii1 the study 
popuiation. The ages of the 46 patients at the 
beginning of the study period ranged from 31 to 
79 years; the distribution of age was as follows: 
30-39 years, two patients; 4@49 years, 13; 5O- 
59 years, nine; GO-69 years, 13; and TO-79 years, 
nine. The median age decade was 50-59 years. 
All patients were or had been cigarette smokers. 
The range of pack-years (one pack ‘per man 
per year) was five to 125 (median, 49 years). Pul- 
monary function tests on entry into the study dis- 
closed a marked degree OF obstructive pulmonary 
disease. The mean values of forced vital capacity 
(FVC), forced expiratory volume (FEV,), and 
the ratio FEV,/FVC were 2.45 liters, 1.31 liters, 
and 52%. Expressed as a percentage of ndrmal, 
the FEV, for study patients ranged from 10% to 
SOY& but two-thirds of the group had values of 
A409& Similarly, the FEV,/FVC ratio ranged 
from 30% to 80% of normal, and two-thirds of 
the group had values of ‘5OCr,.  

ProcedtrTes for isolation of virus. Sputum spe- 
cimens for viral isolation were stored at -70 C 
for five to eight years. When ready for use, speci- 

mens were rapidIy thawed, and 0.4 ml w 
pended in 2.0 ml of chilled veal infusion 
treated with 500 units of penicillin/ml, 5 
of streptomycin/ml. and 0.02 mg of ampho 
tin B/ml of broth for 1 hr at 4 C. A volum 
0.2 ml of the treated sputum suspension was i 
ulated into each of two roller-tube cultures of 
man diploid fibroblasts (WX-38 ‘strain) for re 
ery of picornaviruses, adenoviruses, herpesvi 
es, and coronavirus strain 229E. Because of 
long period of storage of the sputum specim 
no attempt wasmade to isolate myxoviruses. 

WI-38 roller-tube cultures were obtained f 
Flow Laboratories, Rockville, Md. Maintena 
medium for these cell cultures consisted 
Eagle’s minimal essential medium suppleme 
with 27’ inactivated fetal calf’serum; the c 
plete medium was adjusted to pH 7.0 with 7. 
NaHCO> [5]. 

Cultures were incubated on a rotating 
at 33 C for at least 21 days and often for a 
as 28 days. Subpassages of negative cultures 
not made. Cell cultures were examined 
times a week for CPE, and the mainte 
medium was changed at these times. Vira 
lates kere identified by procedures previously 
scribed [5]. 

Mycoplasma. A fresh agar medium co 
ing of pleuropneumonia-like organism agar 
co, Detroit, Mich.), 26% horse serum, 10% 
extract, penicillin G  (2,000 units/ml), amp 
tericin B (5.6 ,ug/ml), and thallium ac 
(0.05y0) was used for the isolation of all 
plasmas. Duplicate plates we& irioculate 
sputum. One plate was incubated aerobicall 
the other anerobically at 37 C f& 
Mycoplasma isolates were identified 
inhibition procedures using specific h 
mune antiserum [S]. Included in’ the 
antisera to M. pnekmokiae, Mycopla~ 
Mycoplasma horn inis, Mycopiasma ferm 
Mycoplasma arthriditis, and Mycoplasma 
ium. Approximately one-half of the cultw 
passaged on agar a seconh time from -an a 
selected adjacent to the zone bf inhibition in 
attempt to identify mixed cultures of mYcop 
mas. None were detected. 

Serologic procedures. Serial serum specim 
were tested by CF for antibodies to influeJ1z 
and B viruses, respiratory syncytial virus (R 
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parainfluenza virus types I, 2, and 3, adenoviruses, 
a~ld coronavirus types 229E and OC43 and for M. 
~,~c~rmofziae. Microtiter CF tests containing I.?- 
I.8 units of complement were employed after fixa- 
tion overnight at 4 C. Four units of each viral and 
~~ycoplasmal antigen were used. Serologic evi- 
dence of irlfection was defined as a fourfold or 
greater rise in antibody titer between the ncute- 
and convalescent-phase sera. 

ber of infections was I.9 (range, l-6). .Although 
patients included in the study for a longer time 
experienced somewhat more virus and hf. pneu- 
monk infections, the relationship was not I&- 
ear, a finding suggesting that individual differ- 
ences ill rates of infection could not be attribut- 
ed exclusively to the duration of participation in 
the study. 

Results 

Occrtrrence of acute respirntoty illness in pa- 
tients with chronic bronchitis. The total nurn- 
ber of exacerbations experienced by each patient 
during their participation in this study ranged 
from one to 14 (mean, 5.9). The number of ex- 
acerbations of any one patient usually was direct- 
ly proportional to the number of years of partici- 
pation in the surveillance program. The mean 
number of years oE patient participation was 3.7. 
Only one patient I-eported no exacerbations dur- 
ing the four-year period of the study. Exacerba- 
tions of chronic bronchitis tended to occur more 
often in the winter months than in the summer 
months, although they occur]-ed frequently in 
all months of the year (table 1). 

Serologic evidence of viral and M. pneumo- 
twine infections. Infections with respiratory vi- 
rus or M. pneumonine were detected at least once 
in 40 of the 46 patients studied. The mean num- 

Fourfold or greater rises in titer of antibody 
to vitus or M. pneumonine were detected in 50 
(3O.l’%) of 166 exacerbations of chronic bron- 
chitis in the 46 adult patients studied (table 2). 
By comparison, viral and M. pneumoniaeSinfec- 
tions were detected in 38 (27.5%) ok 138 remis- 
sions. These rates were not significantly different 
and suggest that patients with chronic bronchitis 
can undergo infections with these agents appar- 
ently without an acute worsening of their respi- 
ratory status. When rises in titers of antibody to 
multiple agents which occurred simultaneously 
during 3 single episotfe were excluded from this 
analysis, the distribution of single-agent infec- 
tions could be assessed (table 3). Infections de- 
lined as a rise in titer of antibody to a single 
agent (a virus or Af. fmetrnzonz~e) were detected 
in 41 (24.77,) of 166 exacerbations of chronic 
bronchitis and only I9 (13.8%) of 138 remissions, 
a difference which was significant (P = 0.02). 

Table 1. Occurrence (by month) of total and tested 
exacerbations among patients with chronic bronchitis 
from 1964 through 1968. 

Month 

JMUq 
February 
March 
April 

W Y  
June 
July 
August 
September 
October 
November 
Dcccmber 

Total 

No. of 
exacerbations 

21 
20 
26 
18 
23 
18 
18 
22 
23 
21 
27 
27 

270 

No. of 
exacerbations 

tcstcd (%) 

22 (81.5) 
10 (50.0) 
I7 (65.4) 
10 (55.6) 
13 (56.5) 
II (61.1) 
13 (72.2) 
16 (72.7) 
17 (73.9) 
12 (57.1) 
16 (59.3) 

9 (33.3) 

166 (61.5) 

The frequency of individual viral and M. /I~EZL- 
moniae infections was analyzed using only thesf: 
single-agent antibody titer rises (table 4). Forty- 
one (82%) of 50 rises in antibody titer during 

Table 2. Viral and Mycoplarma pneumoniae infe&’ 
tions detected by serologic response alone in 46 
patients with chronic bronchitis under surveillance 
from 1964 through 1968. 

No-with- 
serologic evidence of 

Clinical appraisal nonbacteria infection 
(no. tested) (%)* 

Exacerbation (166) 50 (3o.l)t 
Remission (138) 38 (27.5) 

*Fourfold or greater rises in CF antibody titer to influenza 
A  and B  viruses, parainflucnza virus types I, 2, and 3, respi- 

ratory syncytiaI virus, adenoviruses, corona&uses. or M. 
pneumoniae. Single or multiple rises during a single episode 
were counted as one infection. 

tNo significant difference in infection rate between exa- 
cerbations and remissions (x2 = 0.24; one degree of freedom; 
P  not significant). 
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rablc 3. Viral and Mycoplasma Pneumoniae infec- 
tions occurring as single-agent antibody titer rises 
lmong patients with chronic bronchitis under surve~l- 
lance from 1964 through 1968. 

No. with 
serologic evidence of 

Clinical appraisal nonbacterial infections 

(no. tested) (%I* 

Exacerbation (166) 41 (24.7)T 

Remission ( 13 8) 19 (13.8) 

*Fourfold or greater rises in CF antIbody titer to influenza 
A and B viruses, parainflucnza virus types I, 2, and 3, respira- 
tory syncytial vinw, adenoviruscs, coronaviruses, or hf. 
pneumoniae. 

tThe dlffercnce in infection raft between exacerbations 
and remissions was significant (~2 = 5.7; one degree of 
freedom; P = 0.02). 

exacerbation were sin,ale-ngerlt antibody titer I-i- 
ses, and during remission 19 (5Ooj,) of the 38 
rises were single-agent antibody titer rises. The 
higher incidence of multi1Ae-agent antibody titer 
rises in remission intervals may be a reflection of 
the study design. More attention was paid to 
specimen collection during exacerbations with the 
result that the average intervals defined by nvail- 
able serum pairs were 1.5 months for exacerbation 
and 3.2 months for remission. 

Myxovirus and coronavirus infections predom- 
inated (table 4). Influenza A virus, parainfluen- 
za virus type 3, and coronavirus OC43 accounted 
for nearly two-thirds of all infections. In each in- 
stance these infeclions occurred more often in 
exacerbation than in remission, a finding that 
suggests their association with the occurrence of 
exacerbations of chronic bronchitis; however, the 
difference was significant only for influenza A 
virus and coronavirus OC43 (P < 0.05). All oth- 
er viral infections occurred as often in exacerba- 
tion as in remission. 

M. pneumoniae infection alone occurred in 
2.4y0 of exacerbations but not in any remission. 
Fifteen additional rises in titer of antlbody to &I. 
pneumoniae occurred simultaneously with respi- 
ratory virus infections. These rises were equally 
distributed between periods of exacerbation and 
remission. 

Viral infections among patients with chronic 
bronchitis occurred as defined outbreaks (figure 
1). Epidemics due to influenza A virus occurred 
during three winters, in the years 1965, 196’7, and 

Busch et al. 

Table 4. Occurrence of viral and Mycoplnsma pneu. 
moniae infections determined only by single-agent 
rises in antibody titer among patients with chronic 
bronchitis. 

Agent 

Exaccr- 
bations Remissions z 

(n = 166)* (n= 138)* ratiot P 

. 

t 

lnllucnza virus 
A 15 (9.0) 5 (3.6) 1.88 0.030 
5 2 (1.2) 4 (2.8) 1 .oo NSS 

Parainflucnza virus 
TYPO 1 0 1 (0.7) 1.06 NS 
Type 2 2 (1.2) 2 (1.4) 0.15 NS 
Type 3 8 (4.8) 4 (2.9) 0.85 NS 

Adenovirus 2 (1.2) I (0.7) 0.44 NS 
Respiratory syncytial 

virus 0’ 1 (0.7) 1.06 NS 
Coronavirus 

oc43 8 (4.8) I (0.7) 2.10 0.018 
2296 0’ 0 0 NS 

IV. pneurnoniae 4 (2.4) 0 1.84 0.033 

*Number of episodes in which patients had fourfold or 
greater CF antibody rises as evidence of infection (per- 
centage). 

tTe*t of significance of proportions (71. 
SNS= not significant. 

196s. Parainfluenza virus type 3 infection oc- 
curred also in the fail and winter months of 
1964-1965 and 1967-1968 and in the fall oE 
1966. Coronavirus OC43 was detected predomi- 
nately as one sharp cluster in the winter of 1965; 
M. pnezltnoniae was identified also during this 
time. 

Recovery of viruses. Frozen sputum speci- 
mens were available from 113 episodes of exacer- 
bations and frpm 183 remissions. More intervals 
were tested for recovery of virus than for CF an- 
tibody because of diffeiences in the availability 
of frozen sputum and serum pairs. Rhinoviruses 
were recovered more often from the sputum of 
patients with chronic bronchitis during exacer- 
bation (three [2.790] of 113 exacerbations) than 
during remission (one[O.55%] of 183 remissions); 
this difference was not statistically significant. 
Rhinovirus infections occurred in the spring,’ 
summer,~ and fall. No other viruses were isolated. 

Recovery of mycoplasmas. During the three 
years from 1966 through 1968, 36 bf the 46 pa- 
tients with chronic bronchitis’ were tested for. 
infection by attempts at isolation of mycoplas- 
mas from fresh sputum. All isolates were identi- 
fied. M. salivarium was isolated from 2 15 (36.3%) 

I 



Figure 1. Temporal occurrence of 
fourfold or greater rises in titer of 
antibody to a single agent (i.e., in- 
fluenza A virus, parainfluenza virus 
type 3, coronavirus OC43, or Myco- 
plasma pneumoniae) in patients with 
chronic bronchitis. WSSF = winter, 
spring, summer, fall. 
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3 - MYCOPLASMA PNEUMONIAE 
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CORONAWRUS OC 43 

of 593 cultures. The recovery of M. mlivarizrm 
was not related to the exacerbation or remission 
stators of the patient. No isolates of M. @eu- 
rnoniae or M. 07.ale were recovered. 

Discussion 

In this study, viral and M. pneumoniae infec- 
tions were common in patients during exacer- 
bation, but such infections occurred also in these 
patients without worsening of their respiratory 
status. We reported our findings in two ways: as 
rises in titer of antibody to a single agent and 
as rises in titer of antibody to two or more agents 
within the same interval. Rises in titers of anti- 
body to multiple agents predominated in remis- 
sion intervals, which tended to be longer than 
exacerbation intervals. This difference may have 
accounted for some variation in the antibody titer 
which was not indicative of specific viral infec- 
tion. Antibody titer rises to multiple agents also 
may reflect heterotypic responses and overesti- 
mate the number of infections. By analyzing an- 
tibody titer rises to single agents in this.report, 
we estimated the importance of infection with 
each specific virus, but the approach precluded 
assessment of the role of dual infection with two 
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viruses or 3 virus and M. pneumoniae in exacer- 
bations. Rices in titer of antibody to M. pncn- 
7720nine, however, were detected most often in 
association with a titer I-ise to one or more respi- 
ratory viruses. The possibility that M. pneumo- 
nine can function as a secondary or synergistic 
pathogen in respiratory tract infections cannot 
be excluded and requires further investigation. 

That viruses may play a role in exacerbation 
of chronic bronchitis is suggested by the findin 
that one-fourth of exacerbations were nssociatec 
with viral infections. This rate was twice that o 
viral infection in remission. Infections with ir 
fluenza A virus and coronavirus OC43 occurret 
significantly more often in exacerbations than it 
remissions. 

Coronaviruses have been recognized recent11 
as etiologic agents of respiratory illness in chil 
dren and adults [S-lo]. Gump and coworkers al 
so reported association of these agents with exac 
erbations of chronic bronchitis [II]. They fount1 
that four of seven infections with coronavirus 
OC43 and two of seven infections with corona- 
virus 229E were associated with an exacerbation. 
Evidence of this relationship has accumulated vet-y 
slowly because of the requirement for recovery of 
strain OC43 in human fetal trachea organ cul- 
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tures, a diRicuIt procedure. Infection with corona- 
vir\ls 229E was not detected either by isolation 
or rise in antibody titer in the patients in OUI- 

study. 
The JincliJlg in this study of I-hinovirus inlec- 

tions in only 2.77, of exacerbations is consider- 
ably lower than the 23y0 recovery rate for rhino- 
viruses in exacerbatioJls qorted by Eadie et al. 
[12], the 437& by JVJcNamnra et al. [IS], and the 
14% and 12y0 by Stenliouse [14, 151. Carilli et al., 
however, failed to isolate these agents [16]. In his 
controlled study, SwJlhOlJSe found that rhino- 
virus infection was not more common in subjects 
with bronchitis than in the control popuIation, 
but that I-hinotirus infection was more likely to 
be associated with the development of acute 
lower respiratory tract symptoms Ill]. The ex- 
teJdec1 period of flOZeJ1 storage of specimens be- 
fore tissue culture inoculation may have contrib- 
uted to 0111‘ low recovery rate of rhinoviruses. 

Sommerville first detected RSV infection in 
50y0 of 82 exacerbations [17]. Carifli et al. [16] 
and McNamara et al. [IS] also tou1~1 RSV asso- 
ciated with 3 significant number of exacerba- 
tions, Ii% and 12?& respectively. Unlike these 
investigators, we detected RSV infection by sero- 
logic procedtlres in only one l-emission interval 
of only one of our patients. 

The paucity of M. pne7mo~7iuc infections de- 
tected in exacerbations in this study agrees with 
the results of another recent report [IB]. In a 
JlLJJnber of prospective studies, M. pneumoniae 
infections have been associated with 8.7y0 and 
9.5% of exacerbations [12, 131 and with JJO ex- 

acerbations [19]. One consiswnt finding, however, 
has been the failure to Tecover the organism 
from sputum, even from patients with rising an- 
tibody titers. These results question the signifi- 
cance of serologic responses alone only in this 
infection and should be further investigated. M. 
saliuasium seems ubiquitous in samples of ex- 
pectorated sputum as well as in specimens ob- 
tained during bronchoscopy [ZO]. 

Our findings are similar to those reported in 
a number of other studies on viral and M. pneu- 
moniae infections in exacerbations of chronic 
bronchitis (table 5). In various studies the rates 
of infection in exacerbations ranged widely (40/,- 
64y0). These data have been interpreted as con- 
stituting strong, but not conclusive, evidence for 

Table 5. Association of viral and ~~lycoplasma eneu- 
moniae infections with exacerbations of chronic 
bronchitis. 

Per< entagc 
No. of of 

No. of agents cx aceT- 
exacer- tested bations 
bations by serologic with 

tested procedures* infwtion 
-- 

Sommen~ll le ( 171 
cxllll et al. [ I G] 
Eadie et al. [ 1 21 
Stark et al. [Zl] 

Rossetal.(l9] 
Stenhouse [ 141 
hloffat and Sutb 

82 I 50 
46 8 52 
75 6 21 

185 3 7 
125 9 16 

56 1 14 

erland [22] ti8 12 4 
Stenhouse [ 151 64 II 12 
McNamara et ai. [ 131 42 5 64 
Fisher ct al. 1231 63 7 14 
Gumpetal.[II] 116 II 34 
lamy et al. [ 241 49 10 63 
Present study 166 11 25 

*In&da rhinovirus recovery when appropriate tissue 
cultures were used for isolation of these agents. 

3~1 etiologic role of viruses or M. peumoniae 
in tl\e pnthogenesis of acute exncerbatiotls of 
chronic bronchitis. However, the available data . 
cannot be easily compared because different sam- 
pling procedures and methods were employed. 
In addition, individual authors often did not 
specify the number of remission intervals esam- 
ined but reported only infections detected dur- 
ing exacerbations and compared patients with 
chronic bronchitis with healthy (control) popu- 
lations. Furthermore, the definition of an exac- 
erbation is a subjective judgment, and different 
interpretations of the criteria will affect the per: 
centage of association with infection. 

Two groups of investigators hive derived a 
more striking correlation of infection with exac- 
erbation by interpreting their findings in a time- 
weighted fashion. Thus Gump et al. found that 
the incidence of infection was 32% per patient 
week of exacerbation but only 0.9% per patient 
week spent in remission [II]. Similarly, Lamy et 
al. compared patient months spent in exacerba- 
tion and remission with an incidence of infection 
of 52% and 3.7y0, respectively [22]. Our data did 
not permit a time-weighted analysis since the dur- 
ation of exacerbation was not recorded. When 



the dui-Ation of exacerbntion was estimated using 
the interval between the collection of two sam- 
ples of serum bracketing an exacerbation, we test- 
ed 25’7 nlonths of exacerbation and 442 months 
of remission. The rate of viral infection was 
15.4yo per exacerbation month and 4.3yo per 
remission month. This trend is similar to that in 
thedata of Gumpet al. [II]. 

A special problem in inter-pretation is posed 
by the cletection of infection in patients with 
chronic bronchitis without an associated acute 
compromise in their respiratory status. In our 
study allpI-oximately one-third of all viral and 
i%f. pnezlnloniae infections detected belonged in 
this category. Whether subclinical infections con- 
tribute to continuing clinical deterioration re- 
mains unexplored, and long-term epiclemiolog- 
ic and clinical surveillance of patients with 
chronic bronchitis will be required to answer this 
question. 
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Transmission of cnteric pathogens is facilitated in chik.day care centers. including 
family day care homes. by frequent and intimate exposure among susccptihlc hosts. 
with diaper changing as the highest-risk proccdurc for such rransmission. The 
objective of this study was to evaluate the effectiveness of ar. intervention program 
in decreasing the incidence of infectious disease symptoms-in children attending 
‘amily d-y care homes during a I Z-month period. Lch of 24 famiiy day care homes 

was randomly ass;@d to an intervention or control group. The intervention 
included four components: (I) a handwashing educational program and (2) use of 
vinyl gloves, (3) use of disposable diaper changing pads, and (4) use of an 
alcohol-based hand rinse by the day care provider:Symptoms of enteric diseasc 
(diarrhea and vomiting) were significantly reduced in intervention family day ca;e 
homes (p s 0.05). whereas respiratory symptoms were not significantly diffcrcnt 
between intervention and control family day care homes (p = 0.35). Diarrhea was 
rqorted$n I of every 100 child care days. representing one diarrhea episvdr per . 
month in a typical family day care home. (AM J INFECT CONTROL 1990;18:347-53). 

... More than half of U.S. wo.men with children 
- under th:: age of 6 years are currently in the 
-. labor force. Child care is provided for more pre- 

: !nchcol.age children in family day care homes 
* i ;. i&‘%) @BCMs) than in in-home care (3 1%) or 
.-+-:dsy care ‘centers (23%): Thus most children 
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spend a minimum OF 10 hours per week in day 
care.’ 

Transmission of certain infectious diseases 
have been associated with day care cer;ters. in- 
cluding Huemophilus influerlzae type ‘0.’ h:pa- 
titis A,’ and infectious diarrhea caused by Giar- 
c.3~ lamb&a, Shigellc, an.d rotavirus.E” 3utbreaks 
of infectious diseases, especially those associ- 
ated with diarrhea.- iri day care centers pose 
direct threats to infants and ioddIers, who are 
subsequently likely to infect cthersV9. ” Diar- 
rhea] attackrates in children attending day care 
centers range from 50% to 7 I % during diarrhea1 

: . 349 



wcrc instructed to use an alcohol-hascd (60% 
isopropyl alcohol) hand rinse (Cal STAT. Cal- 
gon Corp.. St. Louis, MO.). AI1 suppiics wcrc pro- 
vidcd to each intcrvcntion day cart provider. 
Thiscombincd intervention was chosen to max- 
imizc any beneficial cffccts. The control homes 
reccivcd no educational intcrvcntion but rc- 
ccived biweekly nurse visits for symptom data 
collection. 

Assessment of symptoms. Daily symptom rcc- 
ords for each child wcrc kept by all dny cart 
providers for a 12-month study period. Each 
day the provider rccordcd the following symp- 
toms for each child: diarrhea, vomiting, runny 
nose, and absence from day cat-c home. All ab- 
sent days, including those for vacation. matcr- 
na1 illness, and days off. wcrc rccordcd. Reason 
for absenteeism was not rccordcd. If no data 
were recorded on any given day. that day’s data 
were coded as missing. 

Definitions of symptoms wcrc provided to 
providers. Diarrhea was dcfincd as the occur- 
rence of loose. unformed bowel movcmcnts at 
twice the normal frcqucncy. Normal frcqucncy 

- of bowel movcmcnts was further dcfincd for the 
day care providers: infants, one to two stools 

: per day; and older children, one stool per day. 
The presence ot absence of symptoms was rc- 
corded only for days of attcndancc; no rccord- 
ing OF symptoms was attempted in the chiid’s 
home. Every 2 weeks a registered nurse visited 
each FDCH to collect the compictcd symplom 

. . . records.Ail providers, control and inteticntion, 
:. were remunerated with $2.00 during the bi-. 

weekly visits as well as an additional amount 
- three times .during the study period for com- 

pleting the symptom records. - 
.._ _.‘. -- St&tIcaI analysis. The proportion of child 

: . symptom days (diarrhea, vomiting, and runny 
. mse) was calculated for: all children for each 

.: :-‘..tionth and plotted across the 12-month study 
* . i pried-to’ascertain seasonal trends in symptom. 

,- I . . reporting. The trends reported do not nccessar- 
b iiy reflect the same children during the study 
. .perl& Each month represented an indcpeni. 

.. ;. dent proportion of child. symptom days. Mu!- 
. . tiple -symptoms are reported as group rat=, not 

by the individual child. Additionally. a  series of 

chi-square tests of association were pcrformcd 
lo cornparc lhc intcrvcntion and control homes 
for rhc number of symplom days rcportcd dur- 
ing the 12-monlh period (significance level 
p = 0.05). 

RESULTS 

Population. During the pcriocl from Jan. 4. 
1988. to Dee. 31, 1988, I I4 children wcrc cn- 
rolled from 24  FDCHs. From all FDCHs. only 
two children wcrc not cnrollcd. Basclinc data 
arc rcportcd on 108 children (95%) whose par- 
cnts could be contacted by tclcphonc. During 
the IZ-month period. 47 children (27 control, 
20 intcmcntion) dcpartcd from and I9 (8 con- 
trol, I I intct-vcntion) new children cntcrcd the 
FDCHs, accounting for 86 cbildrcn cnrollcd at 
the tcrminntion of the study. Two FDCHs (one 
control, one intcrvcntion) discontinued cart 
during the 12-month study period, accounting 
for 1 I of the departing children. The majority 
(68%) of children departing from day cart left 
during the second half of the study period. 

Sociodcmographic characteristics of the chil- 
drcn by type of home arc shown in Table I. 
i^hcrc wcrc I‘.O slatislically significan! diffcr- 
cncesbetwee?n. ihe two gronps of children by 
age. scxC; race, maternal a&. preexisting health 
condition, oi number of siblings in their home. 
A. preexisting health condition, which was re- 
ported by 19% of alt children, inciudcd asthma, 
rccun-cni ear infections, ccrcbral palsy, vtn- 
tricular septal defect, chronic constipation, 
cancer, and seizuresThere wete no statistically 
significant sociodemographic diffcrcnces in the 
control or intervention providers (Table 2). The 
providers tended to be older (mean age 48.5 
y&s), and more than half (58%) had not com- 
pleted high school. 

Symptom reports. During the study period, a 
total of 20.587 child days were included (con- 
trol, lo;428 days; intervention. 10,159 days), 
with an average daily census of !03 children 
(control, 475 children/day; intervention, 52.5 
children/day) aged 1 month to 7 years. Absent 
‘days totaled 1727 (8.4%);and. missing days to- 
taled 461 (2.2%) during the 12-month study pe- 
riod. Absent and missing days were excluded 
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Proportion of symp!om days/total days 
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Pig. 1. Symptom rates for both intervention and control homes by month for diarrhea. 
runny nose, and vomiting. Runny nose fates are plotted on scale at left. and diarrhea and 
vomiting rates are plotted on scale at right. 

Table %, Sociodemographic characteristics among control and iniervention day care providers (n = 24) 
- P- 

MO. 01 subjects (%) 

Chemcterlstlc . controt intervention p vatue 
--- ------ 

Age (mean; yr) 43.1 -. 488 0 840 
Xxe 

Black 12 (loo) . 12 (100) 1 a0 
E3ucaConal lwel 

-_ . -_ Scwne high school 8 (67) 6 (50) 0 526 
kiigl school graduite L 3 (25) 3 (25) 
Some college or technical 1 (8) 3 (25) 

8 Rrticipation iri child care course 
Yes 5 (42) 8 (67) 0 207 
hIa 7 (58) 4 (33) 

- .-s-- -G------ .IL__ -- 

occurred only during the biweekly vidts. Con- 
-. -trothomes received no supplies, and useofvinyl 

- &ves was not Sobserved in the control-homes 
* during the study period. 

. .,:l%evention and c&trol~of infectious diseases 
. ik .day .care facilities. depends ‘on maintenance 

: nfruptimai. hygienic standards. Handwashing 
-*.hyprovitiers ‘is considered the single -most im- 

. .: patant preventive measure” in day care facil- 

. i Gtiesr X&e results cif our study demonstrate that 
qmptnrns of enter% disease (diarrhea and vom- 

. . 4tiag) are lowered in FDCHs.when q.ecific hy- 
:. gienic measures such -as handwashing, use 
. -of..viuyl gloves, disposable diaper pads, and 

alcohoi-based hand ri’nse axe used. The relative 
contribulion of each component of the inter- 

.vention cannot be diszinguished in our data be- 
cause the intervention was devised to produce 
the maximum.effcct in low-income, inner-ci t’ 
FDCHs. To. tesE each component of the inter- 
vention,a iargersampie size won!d be required. 
Further studies need-to be undertaken to de- 

.- termine which factor is responsible for lowering 
: the syrnpt0.m rates reported inthe intervention 

FDCHS. 
: : Fecal coliform. bacteria and- roEaviros have 

been detected in day care centers on environ- 
ncntal surfaces, including diaper changing 
arcas,.carpet; and tcacheti hands.‘bzO The sim- 
ian rotavims SA-I 1, suspended in distilled wa- 
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SCREENING THE VIRICIDAL ElWCIENCY 
OF ANTISEPSIS, DISINFECTION AND CHEMICAL 
STERILIZATION - A DRAFT METHODOLOGP 

FOR PRACTICE 

0. BYDzOVSti 

Inatituto of Hygiene and Epidemiology, Pzrtgue, Ccech~lovakia 

SUMMARY 

The paper doonments the high raeistenw of B. roli phage 0X 174, one of fbe small non 
enveloped virwes of ioosahedrai symmetry, via.a*vie certain physico-chtmjral factors. It i8 tfi 
property that makea the phags B suitable model for evsluating in practice1 terms tbo effieicnay o 
anbisepain, disinfeotion and ahemioal sterlllzation. Thn phege is detrcted m rhlc~r~, priats end OI 
oorrisra wing the plaque method. The syutem P. coii - phage 0X 174 may wrve ae. e bioindioato 
of the vlricldnl ettloienoy of ahemioal steriIzzatton eventually of the rnee~llte of adeorbanoe o 
sterilizing agents on the treated material. 

In combating the epread of viral lnfeationa it ~FI eesential thet euch antiaeptios 
disinfeotants and chemical sterilization procedures be used that have been testec 
for their virioidsl effioienoy. To provide for the inaotivation of all types of virt~a 
respective preparktione and methoda should be experimantally verified on member, 
of the moat rwtiutrtnt viral families, 

The u8e of Esc?wichiu coli phage 0X 174, which is morphologically simiIa 
to picorns- and parvotinzees, EB a model for nvaIuating disinfwtion efficienoy wa 
reported in eoveral papers [i--4]. Sisoe 1982, the aorresponding method has bee] 
inoluded in a Comeoon draft of unified procedures of disinfeotion ewlnation, Baattio 
phage 0X 174 together with two other 4. cdi pheges were wed by Frmoh inveatiga 
tore &B modale for &aaessing viral inactiation, tho paper dating bsok to 1084 [61 

The preeont psper de&&bee the reeiatanoe of the above vim v-is-a-via eom 

pbyeico-ohemical effeota 8~ well ae itB possible appfi&iomJ in 
1. evaluating practically 8OCOmpliEhed antiuepsis; 
2. evelusting diGnfeotion of hands, Burfaoen snd objects by mca~s of waahine 

mopping with towele, wiping and vapouts; . 
3. evsluclting the viricidrl effioienoy of room-disinfection and of obemia 

eterilization. 

THE PLAQUE METHOD AND N-6 APP~tC!ATIONE 

Addmen for oorrwpondmae: 
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equilibration of va~ura temion ut ambient temporsturu. Aher exposure. the corricre are trans. 
k+ned into plate ~118 end oovnred with agsr medium to augury for the plaquea. Control carriera 
ara kept at room tnmporature for the length of ~%poeurc. 

In thin erporimontd a&up, the vffioiorloy of 3 oh solutmn PorMril (32-W % lwmcetic 
aaid) onglass and &&leas ~tafdoarriord WMI aIreatlyabsoln~ tlftor IO min. c-xpaaure. with oontrol 
aarriera displaying psttoms of oonaistent EC. cnli lyais. 

Diiinfnotant vaponra fail to penetrate tubing lnmina at atmospheric proi~%ure irroapcativu 
of tubing leugth and Jinme&r. Bpr(lrrtig [a] deecrlbos R simple dininfectmg oquipmont utilizing 
vepoure at s preamrro roduoed by 16 mm Hq. 

!dd. Evaluating Burfoae Diqinfeotion 
The method c~roepondn to dialnfcotion p~formod during routme aloaning. The losted 

surfwss were mwle of mtrteri.la oommonly uwd in medical f&oiIltiw, auah BB glesa. ataMeag 
steel. plastics, PVC. tilcls, ensmel. wood with oil-paint aoat-. Ho&on~lIy pleaed pIate& mad6 
of thnao nwtarinla wvre marked’wibh 100 n-m by 100 mm squares. i’rkx to teatlng. the routinely 
nmdhxI au&wee vero expowd 50 tnin to germioidal lampe. 

Contamination WM o&triad out by aprosding 0.1 ml broth auapemioo of phngc of &bout 
10’ pfu/ml over t,ho ~quarn surftwa 10 mm from tho edge o[ the &red, the opwetion being perford 
mod u&g R stir& L+hsped &sari rod. After drying, the entim fiquare ~leoimon WBB durinfeokd 
by a puse wad mmaxing 100 mm by 100 mm sad soaked in the tested roluzion. Conteol Wrfaces 
were %Iped off wth tsp water or aommon detergeot. Spray preperstitmn WWC, applied aocordiug 
to the manuf&oturers’ ioatruationa. After clrying, tho surfa w&8 tipod off with a gnuae wed 
soaked in nutrient broth 4-&h ma11 then rineedin 10 ml broth. The number of piequde w&s dater- 
mined remiquantitntively in 1 ml rmea medium using II ACOPY eoalo of O-4. The rosult. obtnined 
uahly borne p~pnmtiona are pr,re#outed in Teblo 3. 

Table 2. EERoionoy of Chlommin B, ChIordet& Alkaline By-I’roduot of Chloramin B F’roduoLmn 
and Dikanit on Bnrfnoes Dininfeoted by Wiping 

Ohlurnmm 2 “/D Chlordatal 6 $, Alkeli 0.6 76 Dikonit Control 

aa4?s 0 
staitdtaa atee 0 
Rardenod 
cardboard 0 
PVO 2 

0 0 0 6 
0 0 0 5 

1 0 0 6 
1 0 I 5 

Evaluttting pfu in rinse medium 
0-<lpfu/ml 
1- I-IO pfu/ml 
2 - II-50 pfu/d 
Daeoriptiou of tho lb&cd Preporetiona: 

s - 81-100 pfu/ml 
4 - > 100 pfu/ml 
6 - omdstent E. coli lyais 

Ohlordetol ia s nawly cleveloped propamtion oontoinirrg. In addition to ChfOrfmh B, 8 M. 
b&or and det.ergent. ChIommIn alknli ia 5 Chloramin by-produot oonteinu% r&dual amom& 
of Chloramin. N&IO und NaOH. 

Aative ohlorine oon.oonttation: 
Chlotemin B - 270-290 g/I ohloramin slkali - 40 gp 
uhlordet.nI - 100-110 g/1 DIkonit - MO g/l. 

Sr. lCvaln~tlng Room-dieinfeotlon 
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a exposure, t.he oarriala are trens- 
y for the plaquea. Control oarriera 

a atmoapheri! prc~aurb irrenpectivn 
H diflinfeotir 8 equipment utllleing 

ring routine olanning. Thor tsstcd 
f&lit& sloh 88 glaa, etainlese 

8. Horizontal& placed platee made 
II-~*. Prior tc te&ing, the routinaly 

roth prurponsion of phagc of about 
he area, the e,perhtiofl being perfot- 
im Rquara 81 ecimen RBR disSecti 
.hn tested so:ut,ion. Control surf-a 
,ropstatione l~ern epplied according 
o wtm wiped off with & ganee we~i 
I. The numb r of plaquea ~88 dotor+ 

wale of O--j. The rsauitr obtained 

Product of Chloramin B Prolluotion 
by Wiping 

.J % Dfi ouic Contml 

: 3 4 

0 6 
1 5 

bl-lOQpfalm1 
> 100 pnJlr1 
Jon&tent E ooli ly& 

~~yln ekdi - 40 g/l 
- 330 &l. 

L a a, drop c f I- broth mupension 
ion papor. e.g. Lukssterik live apie 
tt exceed 1 ‘w mk. Wrapped up carriers 
4th the othe P itama to be deainf8oted. 

: 
_ ..I’ 

Control carriers were removed from the refrigimtor at the fame time 88 the tested oneb end kept 
et room timyereture till detection. The p&e TVVB~ determined by oovering the oerriars with 
nutrient medium with E. mZi to amay for 

The b&we procedure was uHod to eva P 
laque formation. 

uste tho virioidel cffloiancy of a formaldohyde.baned 
doeinfactur wish a oapdcy of 5 & i-,snlzfaot~~~d by Ooedecker, Federa! Republio of Clemwmy. 
Carrier deoontuminetion aftor s 8-h diainfeotion cyolo WBP abaolut~. whereae control carriers 
~sero mn&vcly coutaminatod 8 day sfter being prepamd. 

ab. Evaluating Chemical Sterilization 

The efficionoy of chemiosl sterilization 08n be evaluetod using carriers Ram therm&bile 
u~~terials, glass earriora ruifnb!e for oounting piLqu\.% texeile oarriere or othur pornus mat~iuln. 

The of&ienoy of sterilization inalda the tubes acrn be eaaeyed &a follows: a lo&h of oottun 
thresd divided by knotn into 30 mm aeepnente is paled through the lumine of the tubec! of varying 
diemoter, the thmad h&vi% been oontnmineted by immersion into phago suvpet~on containing 
about 107 pfu/ml end aubeequentlp dried. A SO mm wegmrmt of the thruad ia loft IOOH~ on either 
aide of tubing. Both oarriere snd tubing are “reppad upin sterilization pelter end subjeoted to 
pcurilizntion. nlong with other items. nt varioue NiLoR inaido tho distilfootn~g devipo. After a~mplo- 
tion of thn oyole, the phage ia snsepod on tho surf&co of oarriere u&g plate WGK the i.hreada 
sre removed from ineide the tubing, out into 30 mm aogmente with knote which are numbered, 
the pt~ge being datooted BS on carrier aurf~~cea. 

U&g the bb:>vve procedure, 2 formaldehyde-beaed de&es, ,nanuf&otured by ODEtQA 
(Auytris) en&her Imported ethyleneoxide.berod one as well nl two protorypea, of Ceechoalovsk- 
me& formaldehyde-based devioaa were t&.ed. In t,he imported equipment, vi&idol aotivity on 
oarrior nnda~ea rind in tubing hunina WM abnoluto. Aa regards the pmtetypoe, soxno of the oyolea 
were not ~uf?k&ntly M’eotive depending on eteril&&n temperature, time cold oourao. On top 
of thet. formeldehydn binding to boxtile was cleteotod during riome oyoles whioh wa,e mhnifeeted 
nt the time of phage detection by inhibition of I. coli growth around ~MIUTR, Lon@erm binding 
of formaldehyde to textiles has boon known for some time [8]. A prr~csdurs to pffvent formelde- 
hyde r&orb$ion to ater&ed mstirial will ha~c to be developed for the protdypee. No viral 
biofndiostor of the eftienoy of cbemiosl nt&ili&ion haa been introduced yet (01. The aystem 
&. ooli - phege 0X 174 which. in addition, slgualr formalduhyde binding to uteril&edmnterialrr, 
would teem a nuitsble candidate for that role. 

DISCU88ION 

Evehating prectioslly performed antisepsis, disinfection and chomioal sterilh- 
tion by mean8 of b. cd; phage 0X 174 offers a nnlnter of advantegee. Appropricltc 
testn o&u be aarried out in miorobiologio~l laho&ories with common equipment 
without the need for special nutrient media, cell cuItures md indrum~nta tc, con- 
oentrate viruaee from large YO~MMS sveilable after toxio conoentrntions of clisin- 
feotnntn have been removed by dilution. ?Jentn&ing reagents may damage dell 
ouhw and animal virnaeR f&l to oonaistently yield titrca bigh enough for liberal 
dilrpeneing. son-Horile handling of smear8 tend 08LTi9rB ia made po~tihb owing ti 
massive inoou&tions with B. cdi which prevent coutamination with a di5crent 
xnicroorganiem for 20 hours till teet resulta evaluation. 

Comparing efficiency of 12 dishfeotsnt prcpurakiom used in Czoohoelorati 
and to&d on 4 npeoie8 of ani- virueae from the Picornoviridae family, from 
genera Coxmkie, BCl?O, Cardiouirua and on booteriophege 0X 174 w&a reported 
earlier [IO, II]. The dbinfwtante whioh were applied et ooncentrrtlona ranging 
from 0.05 y. to 10 y. depending on ahemicnJ oomposition and cffioieaay, produoed 
a similar of%& on ths teat.& pioomavirusee and phagc 8X 174. Quaternary ammonia 
compounds, CIWW~ITII saponatum and ohlorintlted benzyiphcnole proved ineffective. 
BMtoriophage 0X 174 c&n be ~sumed to be a suit&10 model for epproximate 
ev&mtion of the inactivating effect of preparationa and methods vie-a-v& virus~c 
of thie type. 
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Bydtovak4,O.: Le depIsuge de l’acSoa6it6 tirwide da I’anlisepals, de la d6nl&wUcn tide Ir 
rGril&ation chimlqae. 

Une hw~to rbeistcnce da E. mli*pbge BX 174, apr$sentant de petite virus - anvaloppe 
rl’une sym&rie icowbdrsla, a cortxines inlluenw~ phgpiques bt ahiwquer est d&c&e. Lo phage 
cut done ntilie&e en virus mod&l0 pwr Ice buts de I’4wluetios de I’ontieepaie, de Ir d&in&&n 
at de 1s stirilisation chirnique faites en pratiqw. La pr&nod du phngc oat mohemh4a par m&hods 
de plaquw b p8rtL dea frottie, dw empreintea ou tlirecte~t den meterieux partoure. Le ayatemo 
E, coli C-beoUriopbsge @X 174 pout btm utili& comme biolndioeteur de I’effitaclti virwide do 
Is st&iliAation ohimique. 6Wrhe~~QmQnt de la fixation de l’cgent ntiilieant cu mat&M trait&. 

ZCTSAMMENFASSUNO 

Bydkovnkb, 0.: I@lhenontcrJnohung der virnstihndan WLrkasmkcIt der Antloeptlk. de? 
Deaiifektion uad der chemfsehea Sbrfllnticn. EIn msthcdlsc$a VorscbLg fllr die Pr4~. 

Beeohriebe& wird die hohe tiaietenz de* E. ooli-bX-l74-Phagw, Vartrettlrs rlor kleinen 
hUllen.loeen VIran mit &maeder43,ymetrb, pgenfibcr ellvgen phyeikochemfaohen Ein6tkwen. 
De&rdb is3 diceer Pbge nls cin Modellvirua zur Bewertung dor Wirkwmkelt der pmktimh var. 
ncmdeti Antiaeptik, dor Deeinfek6i o n und der ahemimhen &rilisation aehr g&pet. Dam Yore 
handemein deo Phagmn wird vsrmitkds der Plaqoenmeth&e in Auwtriohen, AMokon ode? 
unmittolbar auf dun ‘Mgern nnchgetipicwn. Dee System E. wli C- Baktoriophage BX 174 
~FIM a10 Biolndikotor dcr virunt.%ttmden Wirkaamkoit dur ohemlschen Storlliention baw. der 
Bindung des Sterilinienqna@n an das behsndelte Meturial verwmdet rperdan. 

RESUMEh’ 

60 describe le slta ru~istencia de1 beotoriofago do E. 00li 0X 174, repreeentnnte db pq~afios 
virua no envdtw can Is dmetria de bcwedro, wntra -08 efootos filricoqubicas. Por CJSO 
BR epte fago oonveniente coma M virus de modelo pure spreciarla e&w& de lsanbibepaic utililada 
pr&otfosmente ad wmo de 1s desinfecdin y de le bsterilirooi6n qu~mioa. fle averigus Is presencia 
de1 f4 medimtb al motodo de placsa en fcotie. impmhfoaea o dtaotamcntc sobre portedoreo. 
$8 utl rrAbIe slsiatame E. aoli C - beoteriof&go BX 174 coomo bioindlcssdor de la e&ienoia vi&ids F 
de Is eskrllieaaf&n q&r&%, ovbntdmente dd enhoe rid ngsnk estirlixnnte eon ei mot.Qrid 
&r&do. 
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