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BACKGROUND: Since the late 1800s, silver, because of its broad-spectrum antimicrobial activity, has been used in chnical

settings. In 1396, a silver ion-impregnated transparent dressing {(SITD), which releases silver at a continuous, controlle

d rate,

was introduced. A prospective study was conducted at Overton Brooks VAMC from October 1998-March 1999 to delelﬁmine the

efficacy of a SITD versus a non-treated transparent dressing (NTD) in decreasing microbial flora at the central venous
1~V C) insertion site and subsequently reducing CVC-related infections.

ZTHODS: Sixteen (16) patients in the Medical intensive Care Unit and 15 patients in the Surgical Intensive Care Uni

catheter

comprised the study population. The protocol consisted of: 1) SITD and NTD sites prepared with chlorhexidine; 2) SITD applied
to CVC site and NTD applied to opposing body site {control); 3) at seven days, SITD and NTD removed and sites cultured.

RESULTS: Thirty-nine (39) NTD and 35 SITD sites were cultured. NTD sites 16/39 (41%) were colonized with Gram-ppsitive
bacteria, compared with SITD sites 9/35 (26%). NTD sites 2/39 (5%) were colonized with Gram-negative bacteria, compared

with SITD sites 1/35 (3%). NTD sites 2/39 (5%) were colonized with yeast compared with none at SITD sites. NTD site:
{49%) showed no growth compared with SITD sites 25/35 (71%). Data indicate NTD sites may be a risk factor for incre;
skin colonization. (Fischer's exact test p=0.039, Chi-square=3.060, df=1, p=0.080, odds ratio=2.631, and 95% confiden
limits: 0.890 and 7.780.)

CONCLUSIONS: During the five-month study period, a 62% reduction in bioodstream infections (BSI) was noled. In the
months post-study, there was a 233% increase in BSI, with an estimated additional cost of $30,714. Use of SITD may n
decreased skin colonization leading to fewer CVC-related infections and a significant cost savings. '
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in the group. Indeed, the low serum levels were unlikely 0 be
dict-related since very restricted diets are needed to yield such b »
cholesterol values in normally responsive imdividuals. It is much
more likely that these were non-responders or poor responders,
with respect to serum lipids, 10 the usual high-fat, high-cholesterol
diers. Susceptibility to discase, perhaps especially the major chronic
dizcase, is affected by both genetics (the host factor) and the
cnvironment.  Therefore, for ressons unknown, these poor
responders or non-responders are likely to be especially susceptible
o some cancers. [n view of the epidemiological evidence, espedially
from investgatons of immigrants which show an mcreasing
frequency of cancer as a westemn type diet is adopted, these
susceptible individuals may be those most likely to benefit, with
respect 10 cancer, from consumption of a prudent diet that jowers
scrum cholesterol. The genetics and membolisn of the hyper-
cholesterolacmias has been widely investigated. Similar study of
individuals with hypocholesterolaemia might indicate why this
group seems 10 be especially susceptible 10 some cancers.

It is unlikely, although not impossible, that diet/cancer relanons
will be resolved by the study of populations with homogeneous
dietary habits.®® We have (a) very litde capacity to quantify the
consumption of individuals within such groups; (b) almost no
ability to estomate dietary practce in the past; and (¢) very tiude
capadity to distinguish vanous degrees of susceptibility. Thus, the
epidemiological data, especially of populations whose diets have
changed or are changing, is of great importance.
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**rThese letters have been shown o Professor Shekelle and
Professor Stmamier, whose reply to them and carlier leners
follows.—Bb. L.

Sir,—Dr Skrabanck (July 8, p 110) and Dr Totman (July 8,
p 111) are mistaken with respect 1o the cvidence on which we based
our cenclusion about dictary cholesterol. Extensive data, recently
reviewed by the Natonal Research Coundil’s Committee on Diet
and Health,’ show that change in intake of dietary cholestero! affects
the concentration of serum cholesterol, espeqally low-density-
lipoprotein (LDL)-cholesterol. The magnitude of the effect has
large mtraindividual and interindividual vanaton, but the mean
effect for groups is predictable. This has led many workers w©
recommend limiting of dictary cholesterol intake— cg, to under
300 mg daily. In addition, dietary cholesterol may affect risk of
atherosclerotic cardiovascular disease independently of its effect on
senum LID1-cholesterol.»* Resufts supporting this hypothesis bave
comne not only from the Westem Electric study but also from three
independent prospective epidemiology investigations. On the basis
of all the evidence, these results do “reinforce the recommendation
that intake of dietary cholesterol should be Jow in people without
overt hyperlipidacmis as well as those with raised serum
cholesterol™.

Dr Goldstein (July 8, p 111) noted that age-adjusted toual
mortality was higher for men who consumed 81-186 mg per 1000
kcal of dietary cholesterol than for those who consumed 187-214mg
per 1000 kcal (167 vs 14-1 deaths per 1000 person-years of
observarion), and suggested relaxing dictary guidelines for dicmary
cholesterol from 300 w0 600 mg/day. His suggestion assunes, of
course, that the extra 2-6 deaths per 1000 person-years can be
amributed directly to the lower intake of cholesterol. At least two
od:ahypod:aasbmﬂdnbobemdaad.Smd)echﬂbmm

numentmkemdwnhmedmkofduth&mvmm
We tried 1o minimise this difficulty by omitting men who reportedly
consumed 50 mi or more of ethanol daily and by inchuding intake of

cthanol in the multivariste snalyses; but some men may have
misrepresented their intake of aloohol and others may have begum or
resumed consumption of large amounts of alcobol after the initial
cxamination. Dats are insufficient to decide conclusively sbout
these possibilitics b, all in all, we think that alcoholism is 2 more
Likely explanation foz the small number of exoess desths, mther than
low intake of dictary cholesterol

With respect w0 Professor Hawibome’s question, serum
cholesterol in the Western Electric smudy was pot significamty
associated with risk of desth from cancer (p = 0-483) although it was
positively associated with risk of desth from coronsry disesse
(p < 0-001). We agree with Professor Hegsted that there is littde or oo
reason o think that decrersing intake of sanarated fatty acids snd of
cholesterol alope will increase the risk of cancer. On the contrary,
such changes arc an murgral part of an overall set of dietary
recommendations that may substannially reduce both the risk of
cancer and of coronary heart disease?

School of Public Heakth,

Universiry of Texss,

Housmn, Toms 77225, USA RIGHARD B. SHEKELLE

Dcprmo(CmmyHah:h

woxf Preventive Modicoe,

Nordyweerrn University School of Medicine,

Chicxgo, USA JEREMIAH STAMLER
clisemye risk. Washi DC: Natoosl Acaderry Pres, 1969,

2. Zilvernmit DB. Arh 2 postprandial ph Cocdatem 1979; 60
473-85.

3. Sumler §, Shekefle R Dictary cholesterol and hurmen comnosry hesrt disesce the
MWAMPHMIAMJN& 112: 1032-40.

SCHOOL OUTBREAK OF GASTROENTERITIS DUE
TO ATYPICAL ROTAVIRUS

SIR,—We have nvestgated an outbreak of gastroessteritis m a3
primary school affecting 28 of the 130 children aged 4-10 years and
1 adult. New cases oocurred over 7 days and the illness lasted 2-10
days and was characterised by profuse vomiting. All children at the
@oolcauhemefoodprtpamdmm:hm the school milk is
pasteurised, andnoprob)mnwatrq:ormdwxﬂxm:wnmsupp!y
There are no school pets and no special school events ook place in
the days preceding the cutbreak. It scems likely that the source of
the outbreak was an index case who was il 36 hours before the main
onset of cases and who vornited in the maim corridor 24 hours before
the next case presented.

Laboratory investigation of faccal specimens from 24 cases failed
to reveal bacterial pathogens. Specimens from 10 were cxamined by
clectron microscopy and rotavirus particies were som i 1 case: no
other viral agents were detected. All of the specimens were negative
mamod:ﬁcdDﬂhopamgmupAmmvmnE[JSA.mw
specimens were also oxamined by polysaylamide gel
clectrophoresis (PAGE): 9/10 specimens had an identical romvirus

ic profile differing from s control (group A subgroup
umvims)panunbyalongupmﬁlcdmmts 1-11 and by
transposition of segment 7. This profile is suggestive of group
C rotavirus and preliminsry immune electronmicroscopy studics
support this classification.? These findings suggest that a group C

Interest has focused on atypical rowvines infections since
epidermics of diarrboea due 1o group B rotavirus were reported from
China in 19842 However, only sporadic mypical rowvirus
infections have been identified outside China, and a very low
prevakence (0-25%) has been reported in cases of infantile
dinrrhoea.” Most human atypical romvireses reported from outside
China have a similar electrophoretic psttern*® and the few that have
been serologically typed are all group C. V4

This is the first report of 1 substantial outbreak of gastroenteritis
associated with group C rowavirus infection. We were able ™
interview nine fanvlies with children involved in this outbresk, but
in only one famil, were the bome contacts dinically ill. Taken
together with the spread of new cases over 7 days, these findings
suggest only limited secondary spread of infecoon. Although the
index case owned two pet cars and one rabbit we were unable to
identify a clear animal source for these infectons. The prevalence of
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antibody to group C rotavirus has been reported as 11% in adult
mmﬂwdmthelJK’bmrhaehwebemfcwmlnumm{mnk
disrrhoea, despite the extepsive investigations by electron-
microscopy and PAGE. This suggests that auemprs 1o isolste virus
should be directed at older children and adults rather than infants.
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APACHE-NI SOCORE FOR ASSESSMENT AND
MONITORING OF ACUTE PANCREATITIS

SIR,—Mr Larvin and Mr McMabon (July 22, p 201) have used
the Acute Physiology and Chronic Health Enquiry (APACHE-II)
soore to assess and monitor acute pancreatiis. We report our
experience.

Over the past four y&ars the clinical and laboratory data for 318
patients presenting with acute pancreatitis 10 our department bave
been evaleated prospectively. The Imrie (Glasgow) multiscoring
systern® has proved to be no more effective in predicting a2 severe
atmack of pancreatitis than the admission values of ures, glucose, or
the two variables together, identified by discriminant analysis.?

APACHE-IP and the Medical Research Council (MRC) sepsis*
scores were obtained at admission and 48 hours later. These scores
were compared with the outcome of cach patient’s artack of acute
pancreatitis, as in Larvin and McMabon’s study. These scoring
systemns were devised 10 recognise patients who had a high risk of
dymng and we have therefore cxamined mormlity as well as the
prediction of recovery without complicstion.

The wble shows the accuracy, seasitivity, and specificity of the
scoring systems. We used the sane cn-off points 28 Larvin and
McMahon (ie, APACHE-11 over 9, MRC over 3). Outcome was
defined as complicated if the patient died, had systemic
mpbumm(m&aqmpm,mml&ﬂmysuummmﬂ

dmmmdmmmhrmﬂm),hndpmm

pencreatic
APACHElImdMRCmdtﬂ’ucdsgmﬁmdyatadmm
and 48 hours Ister in il patient groups:

Pariest group APACHE-1I* MRC*
. ok 484 oh Sk
Svaighdorward
recovery {(n=~227) 73(03) 48(02) 46(01) 42(01)
Complicstions (3= 71) 105{0-7) 79 (07 73(07) B85(07)
Died (n=20) 133(1-3) 9909 91(07) 106(07

*Mean (SEM). AD groups p < 0-00] (Student’s ¢ wer), APACHE-11 o3 MRC.

From informstion obtained with the Imrie (Glasgow) system it is
sirnilar to those of Larvin and McMahon's patients.'? However, we
cnnot account for some of the discrepancies. Larvin and
McMahon’s prediction of scvere sttacks of scute pancrostitis is
much more accurste than ours, and some of our sensitivities and
predictive valucs of a positive score are especially disappointing. A
different cut-off value might reduce these discrepandies, but only
at the expense of a3 lower overall accuracy and specificity.
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PREDICTION OF DEATH AND OUTCOME OF ACUTE PANCREATITIS
AT ADMISSION AND 48 4 L ATER (%)

Overall Predicrive { Predicrive
— sccurcy | Sensitivity | Speaficiry | value + ve|value —ve
At admassion
Demh
APACHE II>9 733 00 735 150 973
MRC >3 610 100 584 139 100
Carplications
APACHE 11>9 654 380 733 290 804
MRC >3 588 591 587 292 833
48 k after adrission
Demth
APACHE 11>% 855 00 872 40 9740
MRC >3 626 100 01 144 100
Complicasons
APACHE 11 >9 73 254 876 360 802
MRC >3 635 662 628 338 866

APACHE-II and the MRC systems were more accurat in the
prediction of mortality in our padents (which was, of course, the
main reason for their design). A high prediction of mortality may
idenvify patients for carly intensive resuscitation and therapy.

Acute pencreatitis is a capricious disease and it is unlikely thac any
sxng!epmd:cuv:sysrunwd]pmwdcloo%nmn-acy Application of
a discase-specific logistc regression may improve accuracy, as
Larvin and McMabon suggest, but a2 combinaton of several
systems may be an afternative, provided the period for complete
data collection is not 100 long.
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MANAGEMENT OF ASTHMA IN THE COMMUNITY

Sir,—Your July 22 editorial gives clear guidance for the
weatment of asthms, but does not mention the difficultes
encountered in practice. It is very difficult o make any progress i
the asthmatic who smokes, and there is no quicker cause of chrons
sirways obstructon. Some patients do not accept the need
treatment and would rather deal with their disease *“naturally
This idea iS prevalent among the young who find it dificult o
mptmyphynczldmbnhty’rbcbog:yofsmmdsdc-cﬂ'em
adequate dose of steroids: and steroid weatment is even .
with the use of ansbolic steroids by athietes.

clinical judgment. Ulimarely it is the patient who shoud
educated sufficiently to manage his own discase, He should be ab
0 respond to changing symptoms (or fall in peak flow rate)
adjusting his own ueatment. In the short time available
consulmtion in the National Health Service a check list of points
cover, sitmlar 10 an anrenatal card, may help.
We!nvcbemmmasthmamdmdmaxrprm

present, will prompt the doctor 1o increase
mnltbesympmsmdmofhypammy

asthmatics and in reducing the overall wos ity

Wmdhomlwonldbeplusedmsmdlaxd

anyone interested.
The only unwefoc ne side-cffect is the increase in our prescribing

33 Goffs Puk Road,

Crawley

Wou Sussex RH11 BAX
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Pxo?:eddges and practices needing improvement usually were
withiin the control of food service persannel. . “y
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Unicide 128 s a non-alkaline tuberculocidal andgerm
is diluted 1 partwith 128 parts of tap wateritisan éﬁctwe one-ste

ammonium chlorides with a h'gh pH. Addmonally"‘ vdaT activity
against Mycobacterium tuberculosis — thus allow;g% the: use of a smgle gerimieide for general
and critical care areas where solutlons effective against T.B. and other significant pathogens
are desirable.

The detergent systems in Unicide 128 remove not only dirt and dust — but are also for-

mulated to remove hard water scale, soap scums and body fluids such as biood mucus;and

dried urine.

Uniclde 128 can be used to clean all inanimate surfaces not harmed by water It is recom-
mended that Unicide 128 be used on a daily basis to ciean, disinfect, and deodorize such sur-
facesasfloors, walls, commodes, sinks, tubs, and showers, Unicide’s non-alkaline formulation
makes it truly possible to have a one product system of sanitation by eliminating or diminishing
the need for glass cleaners, cleansers, soap scum removers, bright work cleaners, and other
gemicides. Thus, everything that is cleaned s disinfected and deodorized without the secon-
dary need or step of using a germicide. The low pHmakes this product milder to floor finishes in
that it does not show the stripping tendencies associated with germicides of a much

\ higher pH.




BASIC BACTERICIDAL DATA

Unicide 128 is a one-step broad spectrum tuberculocide, virucide, fungicide, and
bactericide as has been demonstrated by its performance in tests that are prescribed and
regulated by the federal govemment under the Federal Insecticide, Fungicide, and Roden-
ticide Act.

Unicide 128 has been proven to pass the A Q.A.C. Use-Dilution Confirmation Tests, current
edition, for effectiveness in water of 400 ppm hardness (as CaCQ;) plus 5% organic serum.

™ QUALIFICATION TESTING FOR GERMICIDAL CLAIM

Solution analyzed: Unicide 128 at a 1:128 dilution in 400 ppm hard water (as CaCQO,)
plus 5% organic serum.

Method: AOAC. Use-Dilution Contirmation Method, current edition

Objective: To test bactericidal activity for conformance to A.O.A.C. requirements.

Time: 10 minutes ’ )

Test Temperature: 20°C.

Subculture Media: Letheen Broth

PHENOL NO. OF NO. SHOWING

ORGANISM RESISTANCE | 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 60 0

S. choleraesuis, ATCC 10708 1.90 60 0
S. choleraesuis, ATCC 10708 190 - 60 0

Ps. aeruginosa, ATCC 15442 1:80 60 0

Ps. aeruginosa, ATCC 15442 1.80 60 0

Ps. aeruginosa, ATCC 15442 1:80 60 0

Comclusion: No growth shows biocidal conformance to AOA.C. and EPA. requirements,
Unicide 128 is a hospital grade germicide in the presence of hard water at 400
ppm (as CaCO,) plus 5% fetal bovine serum to simulate an organic load.




BROAD RANGE, NON-SELECTIVE ACTIVITY

Federal regulations specify that a germicide mustpass the AO.A.C. Use-Dilution Testagainst a
basic group of organisms. While it is impossible 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 variely of other bacteria, including

clinically significant organisms.

Solution analyzed: Unicide 128 at a 1:128 dilution in 400 ppm hard water (as CaCQO,)

plus 5% fetal bovine serum.

Method: A.OAC. Use-Dilution Confirmation Test, current edition
Objective: To test for additional bactericidal activity in conformance to AQA.C. require-
ments using two separate samples.

Time: 10 minutes
Test Temperature: 20°C

Suboulture Media: Letheen broth

PHENOL NO. OF NO. OF CARRIERS

ORGANISM RESISTANCE | CARRIERS | SHOWING GROWTH
Staphylococcus aureus™ 160, 1:60 10, 10 0,0
phage type 80, ATCC 14164

Staphylococcus aureus* 1:60, 1:60 10, 10 0,0
phage type 81, ATCC 14154

Escherichia coli, ATCC 11229 1:80, 1:80 10,10 0,0
Staphylococcus epidermidis, 1:60, 1:60 10, 10 0,0
ATCC 17917 ]

Proteus vulgaris, ATCC 8472 1:100, 1:100 10, 10 0,0
Klebsiella pneumoniae, 1:80, 1:80 10,10 0,0
ATCC 4352

Streptococcus pyogenes, 1:100, 1:100 10, 10 0,0
clinicatlisolate : .
Proteus mirabilis, ATCC 93821 1:95, 1:.95 10, 10 0,0
Serratia marcescens, 1:85, 1:85 10, 10 0,0
ATCC 29633

Enterobacter aerogenes, 1:90, 1:90 10, 10 0,0
ATCC 13048

Shigeila sonnei, ATCC 20930 1:95, 1:95 10, 10 0,0
Shigella fiexneri, ATCC 25929 1:95, 1:.95 10, 10 ~ « 00
Shigella dysenteriae, 1:75, 1:75 10, 10 0,0
ATCC 29026 )

Salmonella typhi, ATCC 6539 1:80, 1:80 10, 10 0,0
Streptococcus faecalis, 1:60, 1:60 10, 10 0,0
ATCC 8043 .

Brevibacterium ammoniagenes, 1:65, 1:65 - 10, 10 0,0
ATCC 6871

Salmonelia schottmuelieri, 1:80, 1:80 10, 10 0,0
ATCC 10719

Staphylococcus aureus, 1:60, 1:60 10, 10 0,0
phage 42B/52/81

Enterobacter cloacae, 1:75, .75 10, 10 0,0

-ATCC 27508

*Antibiotic resistant

- Conclusion: “No growth” shows that when Unicide 128 is used at a 1:128 dilution, it

exhibits a complete kill against not only the official E.R A. required bacteria, but
also other clinically significant bacteria tested against as well. its activity is
broad and non-selective, evenin the presence of hard waterup to 400 ppm(as
CaCQ,) and 5% fetal bovine serum to simulate an organic load.




QUALIFICATION TESTING FOR FUNGICIDAL CLAIM

Solution analyzed: Unicide 128 at a 1:128 dilution in 400 ppm hard water (as CaCO,)
plus 5% fetal bovine serum.

Method: A O.A.C. Use-Dilution Confirmation Test, current edition

Objective: To test the fungicidal activity for conformance to AO.A.C. requirements using two

separate samples.
Time: 10 minutes
Tost Toemperature: 20°C
Medium: Glucose-Neopepton
PHENOL NO. OF NO. OF CARRIERS
ORGANISM RESISTANCE | CARRIERS | SHOWING GROWTH
Trichophyton interdigitale, 1:60, 1:60 10, 10 0.0
ATCC 9533
Candida albicans, 1:60, 1:60 10, 10 0,0
ATCC 10231

Concilusion: Unicide 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 CaCO,) and 5% fetal bovine serum

to simulate an organic load.

QUALIFICATION TESTING FOR TUBERCULOCIDAL CLAIM

Solution analyzed: Unicide 128 at a 1:128 dilution in 400 ppm hard water (as CaCO,)
plus 5% fetal bovine serum.
Method: AOA.C. Use-Dilution Confirmation Test, current edition
Objective: To test the tuberculocidal activity for conformance to AO.AC.requirements using
two separate batches/samples.

Time: 10 minutes
Test Tomperature: 20°C
incubationt 30 days at 37°C
. o
T8 BROTH
ANTIMICROBIAL MEDIUM MIDDLEBROOK | KIRCHNER
EVALUATED |[DILUTION | (Mod. DuBos) | 7H9 BROTH BROTH
UNICIDE 128 1:128 0/10 0/10 0/10
0/10 0/10 0/10

Conclusion: Unloide 128 is effectively tuberculocidal in 400 ppm hard water (as CaCO,)
pius 5% fetal bovine serum.
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QUALIFICATION TESTING FOR VIRUCIDAL CLAIMS 4
Solution analyzed: Unicide 138 at a 1:128 dilution in 400 ppm hard water (as CaCOy)

plus 5% v/v fetal bovine serum.

- 'TEST VIRUS

AT 11128 .
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. TESTVIRUS | TEST VIRUS
SERIAL TOXICITY CONTROL | PLUS UNICIDE
VIRUSES DILUTION CONTROL | (Untreated) AT 1:128
Avian 107 0000 + + + + 00060
Infectious 102 0000 ++ + + - 0000
Bronchitis 103 0000 + + + + 0000
104 0000 ++ 4+ + 0000
105 0000 ++ + + 0000
108 0000 + + + + 0000
107 0000 +++0 0000
108 0000 0000 0000
Avian 10! 0000 + 4+ + + 0000
Influenza 102 0000 + + + + 0000
102 0000 + + + + 0000
104 0000 + 4+ + + 0000
108 0000 ++ + + 0000
108 0000 + + + + 0000
107 0000 + + + + 0000
108 0000 ++00 0000
Infectious 10! 0000 + + + + 000
Bovine 102 0000 + + + + O000
Rhino- 103 0000 + 4+ + + 0000
tracheitis 104 0000 + + 4+ + 0000
105 0000 + +++ 0000
108 O000 + + + 4+ 0000
107 0000 0000 0000
108 0000 0000 0000

OF
SYMBOLS

EXPLANATION T - Toxic

- indicates virus present
O indicates no virus present
Conclusion: Uniclde 128 inactivated the viruses tested againstin 400 ppm hard water (as

CaCQ0,) plus 5% v/v fetal bovine serum.

-
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STABILITY DATA

Solution analyzed: Unicide 128 at a 1:128 dilution in 400 ppm hard water {as CaCQ,}
plus 5% fetal bovine serum.
Method: A OAC. Use-Dilution Confirnation Method, current edition

Objective: To test bactericidal activity for conformance to A.OA.C. requirements using sam-

ples aged longer than 60 days.
Time: 10 minutes
Test Temperature: 20°C
Suboulture Media: Letheen broth
NO. CF NO. OF CARRIERS
SAMPLE | ORGANISM CARRIERS | SHOWING GROWTH
1 S. aureus, ATCC 6538 60 0
e 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

Cencluslon: No growth shows biocidal conformance to A.O.A.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.

Solution analyzed: Unicide 128 at a 1:128 dilution in 400 ppm hard water (as CaCQ,)
plus 5% fetal bovine serum.
Method: AOAC. Use-Dilution Confirmation Method, current edition
Objective: To test bactericidal activity for conformance to A.O.A.C. requirements using sam-
ples of the diluted Unicide 128 that were sealed in a one gallon plastic jug for six
months prior to testing. '
Time: 10 minutes

Test Temperature: 20°C s
Subculture Media: Letheen broth )
PHENOL NO. OF NO. OF CARRIERS
ORGANISM RESISTANCE | CARRIERS | SHOWING GROWTH
S. aureus, ATCC 6538 1:60 60 . 0
S. choleraesuis, ATCC 10708 1:90 60 0]
Ps. aeruginosa, ATCC 15442 1:80 60 0

Conclusion: Unicide 128, diluted 1 oz. per gallon of water for a storage period of six
months at room temperature is a bactericide for hospital use.

.-
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USE ON ALL HARD SURFACES

The 1:128 use-dilution of Uniclde 128 is suitable for use on all hard surfaces not harmed by
water. Use it on floors, walls, mirrors, glass, metal surfaces, conductive flooring, 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 DISINFECTING WASHABLE HARD NON-POROUS SURFACES:

Add one ounce of Unicide 128 to each galion 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. Unicide 128 is a complete prod-
uct. Do not add other chemicals. Use only as directed.

PRECAUTIONARY STATEMENTS

Use-solution .

Under Federal regulations the 1:128 use-~dilution of Unicide 128 is not considered toxic or cor-
rosive. However, the use of rubber gioves is recommended when using this and all
germicides.

Concentrate -

The acute oraltoxicity 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 LD, 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 respectto the skin and eyes, the concentrate should be regarded as extremely corrosive
$0 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. R
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.

- 11
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STORAGE AND DISPOSAL

PROHIBITIONS: Do not contaminate water, food or feed by storage or disposal. Open
dumping is prohibited. Do not reuse empty container.

PESTICIDE DISPOSAL: Pesticide wastes are acutely hazardous. improper diposal of
excess pesticide, spray mixture, or rinsate is a violation of Federal Law. lf 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 EP A, Regional
Office for guidance.

CONTAINER DISPOSAL ® PLASTIC CONTAINERS: Triple rinse (or equivalent) then
offer for recycling or reconditioning, or puncture and dispose ofina sanitary landfill, orincinera-
tion, or, if allowed by state and local authorities, by buming. If burned, stay out of smoke.

GENERAL: Consult federal, state or local authorities for approved alternative procedures.

PHYSICAL AND CHEMICAL SPECIFICATIONS

7)1 Light Blue

[ Lo Mild Sassafras
pHofconcentrate ................ e e 2.00

PH At 1128 e e 4.15

Flash Point (TOC) .. ..viiiiiiii i e e None to boiling
Biodegradable .........c.iiiiiii e Yes

PROSPNATE ..ttt e ... None

Acute Oral LD inRats ... 7.41 g/kg

ACTIVE INGREDIENTS:
Alky! (C4, 50%; Cy,, 40%; Cyq, 10%)

dimethyl benzyl ammonium chloride ............. ...l 2.680%
Octyl decyl dimethyl ammonium chloride ............ ..o, 2.010%
Didecyl dimethyl ammonium chloride ........................ st 1.355%
Dioctyl dimethyl ammoniumchloride ...t 1.005%
E.P.A. REG. NO. 44488-11-10? E.P.A. EST. NO. 106-IN-1
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Infections with Viruses and Mycoplasma pneumoniae during ° -»GN:TC)E?

Txacerbations of Chronic Bronchitis

R. O. Buscho, D. Saxtan, P. S. Shultz,
E. Finch, and M. A. Mufson

From the Veterans Administration West Side Hospital,
and the Departments of Medicine and of Preventive
Medicine and Community Health, Abraham Lincoln
School of Medicine, University of Illinois at the Medical
Center, Chicago, Illinois

The association of viral and Mycoplasma pneumoniae infections with acute exacer-
bations of chronic bronchitis was studied by serologic or isolation techniques in 46
adult men during the five years from 1964 through 1968. Serologic evidence of viral
or M. pneumoniae infection was detected in 25%, of 166 episodes of exacerbation
and 14%, 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. pneurmoniae 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 0.559%, of the remission intervals (P not significant). These data
suggest that although exacerbations of chronic bronchitis may be accompanied by
viral and M. pneumoniae 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 be recovered from individuals
undergoing exacerbations of chronic bronchitis
{1, 2]. However, the role of viral and mycoplas-
mal 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-
chitis among patients of Veterans Administration -

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 pneumoniae infections (obtained

Received for publication July 19, 1976, and jin 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.
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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.

Materials and Methods

Design of study. TForty-six male adults with
chronic bronchitis, outpatients at the Veterans
Administration Hospital, Hines, 111, 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 of mucoid 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 through
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 physical examination
was performed, pulmonary function tests were

______*



378

done, a sputum specimen was collected for iso-
lation of virus and Mycoplasma, and a 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 M. pnewmoniae 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 (629,) of 270 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 average of 10.3
months per year and made an average of 11.0 to-
tal visits per year. Persons who were habitual
poor attenders were not included in the study
population. 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; 40-49 years, 13; 50-
59 years, nine; 60-69 years, 13; and 70-79 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 529%,. Expressed as a percentage of normal,
the FEV, for study patients ranged from 10%, to
80%,, but two-thirds of the group had values of
=409,. Similarly, the FEV,/FVC ratio ranged
from 309, to 809, of normal, and two-thirds of
the group had values of =509%,.

Procedures 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-

Buscho ¢t 41,

mens were rapidly thawed, and 0.4 ml was sy
pended in 2.0 ml of chilled veal infusion bro
treated with 500 units of penicillin/m}, 500
of streptomycin/ml, and 0.02 mg of amphote
cin B/ml of broth for 1 hr at 4 C. A volume
0.2 ml of the treated sputum suspension was ino
ulated into each of two roller-tube cultures of K
man diploid fibroblasts (W1-38 strain) for reco
ery of picornaviruses, adenoviruses, herpesviru
es, and coronavirus strain 229E, Because of t
long period of storage of the sputum specimen
no attempt was made to isolate myxoviruses.
‘WI-38 roller-tube cultures were obtained fro

plete medium was adjusted to pH 7.0 with 7.5
NaHCO, [5]).

Cultures were incubated on a rotating dru
at 33 C for at least 21 days and often for as long
as 28 days. Subpassages of negative cultures wefe
not made. Cell cultures were examined thrg¢e
times a week for CPE, and the maintenange
medium was changed at these times. Viral isp-
lates Were identified by procedufes previously de-
scribed [5]. .

Mycoplasma. A fresh agar medium consijt-
ing of pleuropneumonia-like organism agar (Dif-
co, Detroit, Mich.), 209, horse serum, 109, yeatt
extract, penicillin G (2,000 units/ml), amph
tericin B (5.6 pg/ml), and thallium acetate
(0.05%,) was used for the isolation of all mycp-
plasmas. Duplicate plates were idoculated with
sputum. One plate was incubated aerobically and
the other anerobically at 87 C for four. weelfs.
Mycoplasma isolates were identified by grQVY‘LIll
inhibition procedures using specific hypen
mune antiserum [6]. Included in’ the test wefe
antisera to M. pneumoniae, Mycoplasma orafe,
Mpycoplasma hominis, Mycoplasma fermentalls,
Mycoplasma arthriditis, and Mycoplasma saliwt‘:
ium. Approximately one-half of the cultures were
passaged on agar a second time from an arfa
selected adjacent to the zone of inhibition in 47
attempt to identify mixed cultures of mycoplgs-
mas. None were detected.

Serologic procedures. Serial serum specimebs
were tested by CF for antibodies to influenza A
and B viruses, respiratory syncytial virus (RSY)-
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parainfluenza virus types 1, 2, and 3, adenoviruses,
and coronavirus types 229E and OC43 and for M.
pneumoniae. Microtiter CF tests containing 1.7-
1.8 units of complement were employed after fixa-
tion overnight at 4 C. Four units of each viral and
mycoplasmal antigen were used. Serologic evi-
dence of infection was defined as a fourfold or
greater rise in antibody titer between the acute-
and convalescent-phase sera.

Results

Occurrence of acute vespiratory illness in pa-
tients with chronic bronchitis. The total num-
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 of patient participation was 3.7.
Only one patient reported 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 occurred frequently in
all months of the year (table 1).

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

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

No. of
No. of exacerbations

Month exacerbations tested (%)
January 27 22 (81.5)
February 20 10 (50.0)
March 26 17 (65.4)
April .18 10 (55.6)
May 23 13 (56.5)
June 18 11 (61.1)
July 18 13 (72.2)
August 22 16 (72.7)
September 23 17 (73.9)
October 21 12 (57.1)
November 27 16 {59.3)
December 27 9 (33.3)

Total 270 166 (61.5)
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ber of infections was 1.9 (range, 1-6). Although
patients included in the study for a fonger time
experienced somewhat more virus and M. pneu-
moniae infections, the relationship was not lin-
ear, a finding suggesting that individual differ-
ences in rates of infection could not be attribut-.
ed exclusively to the duration of participation in
the study.

Fourfold or greater rises in titer of anubody
to vitus or M. prneumontiae were detected in 50
(30.19,) of 166 exacerbations of chronic bron-
chitis in the 46 adult patients studied (table 2).
By comparison, viral and M. pneumoniae_infec-
tions were detected in 38 (27.59) of 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 a single episode were excluded from this
analysis, the distribution of single-agent infec-
tions could be assessed (table 3). Infections de-
fined as a rise in titer of antibody to a single
agent (a virus or M. prneumoniac) were detected
in 41 (24.79,) of 166 exacerbations of chronic
bronchitis and only 19 (13.89) of 138 remissions,
a difference which was significant (P = 0.02).

The frequency of individual viral and M. pneu-
moniae infections was analyzed using only these
single-agent antibody titer rises (table 4). Forty-
one (82%,) of 50 rises in antibody titer during

Table 2. Viral and Mycoplasma pneumoniae infec-
tions detected by serologic response alon& in 46
patients with chronic bronchitis under surveillance
from 1964 through 1968.

No. with”
sero.ogic evidence of
Qlinical appraisal nonbacterial infection
{no. tested) (%)*

50 (30.1)
38 (27.5)

Exacerbation (166)
Remission (138)

*Fourfold or greater rises in CF antibody titer to influenza
A and B viruses, parainfluenza virus types 1, 2, and 3, respi-
ratory syncytial virus, adenoviruses, coronaviruses, or M.
pneumoniae. Single or multiple rises during a single cpisode
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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Table 3. Viral and Mycoplasma pneumoniae infec-
tions occurring as single-agent antibody tter rises
rmong patients with chronic bronchitis under surveil-
lance from 1964 through 1968.

Buscho et al.

Table 4. Occurrence of viral and Mycoplasma prneu.
moniae infections determined only by single-agent
rises in antibody titer among patients with chronijc
bronchitis.

No. with
serologic evidence of
Clinical appraisal nonbacterial infections
(no. tested) (%)*
Exacerbation {166} 41 {24t
Remission {138) i .8)

* - . ~ - -
Fourfold or greater rises in CF anubody titer to influenza

A and B viruses, parainflucnza virus types 1, 2, and 3, respira-
tory syncytial virus, adenoviruses, coronaviruses, or M.

prneumoniae.
tThe difference in infection rate between exacerbations
. R (a .
and remissions was significant {x? = 5.7; one degree of

freedom; P = 0.02).

exacerbation were single-agent antibody titer ri-
ses, and during remission 19 (50%) of the 38
rises were single-agent antibody titer rises. The
higher incidence of multiple-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 avail-
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 infections 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
2.49, of exacerbations but not in any remission.
Fifteen additional rises in titer of anubody to M.
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, 1967, and

Exacer-
bations Remissions z
Agent (n=166)* (n=138)" ratiof P
Influenza virus
A 15 {9.0) 5(3.6) 1.88 0.030
B 2 (1.2) 4(2.8) 1.00 NSt
Parainfluenza virus
Type 1 (4} 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) 0385 NS
Adenovirus 2(1.2) 1(0.7) 0.44 NS
Respiratory syncytial .
virus 0 1{0.7) 1.06 NS
Coronavirus
0cC43 8(4.8) 1(0.7) 210 0.018
229E 0 0 0 NS
M. pneumoniae 4(2.4) 0 134 0.033

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

tTest of significance of proportions [7].

INS = not significant.

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

Recovery of viruses. Frozen sputum speci-
mens were available from 113 episodes of exacer-
bations and from 183 remissions. More intervals
were tested for recovery of virus than for CF an-
tibody because of differences 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 [2.7%,] of 113 exacerbations) than
during remission (one[0.55%,] 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 of 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 215 (36.3%,)

N A ma e AY e e
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of 593 cultures. The recovery of M. salivarium
was not related to the exacerbation or remission
status of the patient. No isolates of M. pneu-
moniae or M. orale were recovered.

Discussion

In this study, viral and M. pneumoniae infec-
tions were cormumon 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

1964 1965 1966 1967 1968

viruses or a virus and M. pneumoniae in exacer-
bations. Rises in titer of antibody to M. pneu-
moniae, however, were detected most often in
association with a titer rise to one or more respi-
ratory viruses. The possibility that M. prneumo-
niae 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 exacerbations
of chronic bronchitis is suggested by the finding
that one-fourth of exacerbations were associated
with viral infections. This rate was twice that of
viral infection in remission. Infections with in-
fluenza A virus and coronavirus OC43 occurred
significantly more often in exacerbations than in
remissions. )
Coronaviruses have been recognized recently
as etiologic agents of respiratory illness in chil-
dren and adults [8-10}. Gump and coworkers al-
so reported association of these agents with exac-
erbations of chronic bronchitis [11]. They found
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 very
slowly because of the requirement for recovery of
strain OC43 in human fetal trachea organ cul-
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tures, a difficult procedure. Infection with corona-
virus 229E was not detected either by isolation
or rise in antibody titer in the patients in our
study.

The finding in this study of rhinovirus intec-
tions in only 2.7%, of exacerbations is consider-
ably lower than the 239, recovery rate for rhino-
viruses in exacerbations reported by Eadie et al.
[12], the 439, by McNamara et al. [13}, and the
1497 and 1297 by Stenhouse [14, 15]. Carilli et al,,
however, failed to isolate these agents {16]. In his
controlled study, Stenhouse found that rhino-
virus infection was not more common in subjects
with bronchitis than in the control population,
but that rhinovirus infection was more likely to
be associated with the development of acute
lower respiratory tract symptoms {14]. The ex-
tended period of fiozen storage of specimens be-
fore tissue culture inoculation may have contrib-
uted to our low recovery rate ol rhinoviruses.

Sommerville first detected RSV infection in
509, of 82 exacerbations [17]. Carilli et al. [16]
and McNamara et al. {13} also tound RSV asso-
ciated with a significant number of exacerba-
tions, 179, and 129, respectively. Unlike these
investigators, we detected RSV infection by sero-
lIogic procedures in only one remission interval
of only one of our patients.

The paucity of M. prneumoniae infections de-
tected in exacerbations in this study agrees with
the results of another recent report [18]. In a
number of prospective studies, M. pneumoniae
infections have been associated with 8.7%, and
9.5%, of exacerbations {12, 13] and with no ex-
acerbations {19]. One consistent finding, however,
has been the failure to recover 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.
saltvarium seems ubiquitous in samples of ex-
pectorated sputum as well as in specimens ob-
tained during bronchoscopy [20].

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 (4%,
64%,). These data have been interpreted as con-
stituting strong, but not conclusive, evidence for
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Table 5. Association of viral and Mycoplasina pneau-

monige infections with exacerbations of chronic
bronchitis.
Perc tntage
No. of of
No. of agents exacer-
exacer- tested bations
bations by serologic with
Reference tested prbccdurcs’ infection
Sommerville {17} 82 1 50
Canlh et al. [16] 46 8 52
Eadie et al. [12] 75 6 21
Stark et a}. [21]} 185 3 7
Ross ctal. {19} 125 9 16
Stenhouse [14] 56 1 14
Moffat and Suth-
erland {22]) 68 12 4
Stenhouse [15] 64 11 12
McNamara et al. [13] 42 5 64
Fisher et al, {23] 63 7 14
Gump etal. [11] 116 11 34
Lamy et al. [24] 49 10 63
Present study 166 11 25

*Includes rhinovirus recovery when appropriate tissue
cultures were used for isolation of these agents.

an etiologic role of viruses or M. pneumoniae
in the pathogenesis of acute exacerbations of
chronic bronchitis. However, the available dgta
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 exam-
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 have 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 329, per patient
week of exacerbation but only 0.9%, per patient
week spent in remission [11]. Similarly, Lamy et
al. compared patient months spent in exacerba-
tion and remission with an incidence of infection
of 52%, and 3.7%, respectively [24]. Our data did
not permit a time-weighted analysis since the dyr-
ation of exacerbation was not recorded. When
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the duration of exacerbation was estimated using
the interval between the collection of two sam-
ples of serum bracketing an exacerbation, we test-
ed 257 months of exacerbation and 442 months
of remission. The rate of viral infection was
15.49, per exacerbation month and 4.39%, per
remission month. This trend is similar to that in
thedata of Gumpetal. [11].

A special problem in interpretation is posed
by the detection of infection in patients with
chronic bronchius without an associated acute
compromise in their respiratory status. In our
study approximately one-third of all viral and
M. prieumoniae infections detected belonged in
this category. Whether subclinical infections con-
tribute to continuing clinical deterioration re-
mains unexplored, and long-term epidemiolog-
ic and clinical surveillance of patients with
chronic bronchitis will be required to answer this
question.
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Transmission of enteric pathogens is facilitated in child day care centers, including
family day care bomes, by frequent and intimate exposurc among susceptible hosts,
with diaper changing as the highest-risk procedure for such transmission. The
objective of this study was to evaluate the effectiveness of an intervention program
in decreasing the incidence of infectious disease symptoms-in children attending
‘amily day care homes during a 12-month period. Each of 24 family day care homes
was randomly assiznzd to an intervention or control group. The intervention
included four components: (1) a handwashing educaiional 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 discase
(diarthea and vomiting) were significantly reduced in intervention family dav care
homes (p < 0.05), whereas respiratory symptoms were not significantly different
between intervention and control family day care homes (p = 0.35). Diarrhea was
veported in | of every 100 child care days, representing one diarrhea episode per
month in a typical family day care home. (Am J InFecT ConTrOL 1990;18:347-53).

-+ - More than half of U.S. women with children

under the age of 6 years are currently in the
--1abor force. Child care is provided for more pre-
*school age children in family day care homes

"i+.{37%) {FDCHs) than in in-home care (31%) or-
~."-day 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 ceriters, in-
cluding Haemophilus influenzae type b, hepa-
titis A,* and infectious diarrhea caused by Giar-
dic lamblia, Shigella, and rotavirus.>® Qutbreaks
of infectious diseases, especially those associ-
ated with diarrhea,. in day care centers pose
direct threats to infants and toddlers, who are
subsequently likely to infect cthers.* ' Diar-

‘theal attackrates in children attending day care

centers range from 50% to 71% during diarrheal

i 347




Voluine 18 Number 6
December 1990

were instructed to use an alcohol-based (60%
isopropyl alcohol) hand rinsc (Cal STAT, Cal-
gon Corp., St. Louis, Mo.). All supplics werc pro-
vided to cach intervention day care provider.
This combined intervention was chosen to max-
imize any beneficial cffects. The control homes
rcceived no educational intervention but re-
ceived biweekly nursc visits for symptom data
collection.

Assessment of symptoms. Daily symptom rcc-
ords for each child were kept by all day carc
providers for a 12-month study period. Each
day the provider recorded the following symp-
toms for cach child: diarrhca, vomiting, runny
nose, and absence from day carc homc. All ab-
sent days, including thosec for vacation, mater-
nal illness, and days ofl, were recorded. Reason
for abscnteeism was not recorded. Il no data
were rccorded on any given day, that day’s data
were codcd as missing.

Definitions of symptoms wecre provided to
providers. Diarrhea was defined as the occur-
rence of loose, unformed bowcel movements at
twice the normal frequency. Normal {requency
of bowel movements was further defined for the
- day care providers: infants, onc to two stools

per day; and older children, one stool per day.
The presence or absence of symptoms was re-
corded only {or days of attendance; no record-
ing of symptoms was attempted in the chiid’s
heme. Every 2 weeks a registered nursc visited
each FDCH to collect the complcted symptom
- records. All providers, control and intervention,
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.

=" Statlstical analysis. The proportion of child

symptom days (diarrhea, vomiting, and runny
. nose) was calculated for all children for each
»..gnonth and plotted across the 12-month study
-+ period to ascertain seasonal trends in symptom®
reporiing. The trends reportcd do not necessar-
iiy reflect the same children during the study
.period. Each month represented an indcpen-
:- dent proportion of child- symptom days. Mul-
-tiple symptoms are reported as group rates, not
by the individual child. Additionally, a series of
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chi-squarc tests of association were performed

to comparc the intervention and control homes

for the number of svmptom days reported dur-

ing the 12-month period (significance lcvel
= 0.05).

RESULTS

Poputation. During thc period from Jan. 4,
1988, to Decc. 31, 1988, 114 children were en-
rolled from 24 FDCHs. From all FDCHs, only
two children were not enrolled. Bascline data
arc reported on 108 children (95%) whosce par-
cnts could be contacted by tclephone. During
the t2-month period, 47 children (27 control,
20 intervention) departed {rom and 19 (8 con-
trol, 11 intcrvention) new children entered the
FDCHs, accounting for 86 children cnrolled at
the termination of the study. Two FDCHs (onc
control, onc intcrvention) discontinued carc
during the 12-month study pceriod, accounting
for 11 of the departing children. The majority
(68%) of children departing from day carc left
during the sccond half of the studyv period.

Sociodemographic characteristics of the chil-
dren by type of home arc shown in Table 1.
There were no statistically significant differ-

. crices betweaa the two groups of children by

age, sex, race, raaternal age, preexisting health
condition, of number of siblings in their home.
A. preexisting health condition, which was re-
ported by 19% of all children, inciuded asthma,
recurrent ear infections, cercbral palsy, ven-
tricular septal defect, chronic constipation,
cancer, and seizures. There were no statistically
significant sociodemographic differcnces in the
control or intervention providers (Table 2). The
providers tendcd to be older (mean age 48.5
ycars), 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, 10,428 days; intervention, 10,159 days),
with an average daily census of 100 children
(conirol, 47.5 children/day; intervention, 52.5
children/day) aged 1 month to 7 years. Abscnt

‘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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Flg. 1. Symptom rates for both intervention and control homes by month for diarrhea,

runny nose, and vomiting. Runny nose rates are plotted on scale at feft, and diarrhea and

vomiting rates are plotted on scale at right.

Table 2. Sociodemographic characteristics among control and intervention day care providers (n = 24)

No. of subjects (%)

Characteristic Control intervention p value
Age (mean; yr} 43.1 488 0840
Race
Black 12 (100) 12 (100) 100
£Jucalional level
— - Some high school 8 (67) 6 (50) B 0526
Higls school graduate ; 3 (25) 3 (25)
: Some college or technical 1(8) 3(25)
A . Participation in child care course
Yes 5 (42) 8 (67) 0207
4 (33)

No ) 7 (38)

cccurred only during the biweekly visits. Con-

- -irolhomes received no supplies, and use of vinyl
gloves was not .observed in the control homes
during the study period. .

' DISCUSSION s

.. . »..Prevention and control of infectious diseases
-+ i} day-care facilities. depends-on maintenance -
5+ ofioptimal hygienic standards. Handwashing.

- by providers is considered the single most im-
..:portamt: preventive measure'® in day care facil-
::»llities: The results of our study demonstrate that -
» symptoms of enteric disease (diarrhea and vom-
»--jting) are lowered in FDCHs when specific hy-
~-1. gienic measures such .as handwashing, use
- .-of.vinyl gloves, disposable diaper pads, and

alcohol-based hand rinse are used. The rclative
contribution of each component of the inter-

-vention cannot be distinguished in our data be-

cause the intervention was devised to produce
the maximum- effect in low-income, inncr-city
FDCHs. To. test each component of the inter-

" vention, a larger sample size would be required.

Further studies need-to be undertaken to de-

~ termine which factor is responsible for lowering

the symptom rates reported i the intervention
FDCHs. :

Fecal coliform.bacteria and- rotavirus have
been- detected in day care centers on environ-
mental surfaces, including diaper changing
arcas, carpet, and tcachers’ hands.'** The sim-
ian rotavirus SA-11, suspended in distilled wa-
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SCREENING THE VIRICIDAL EFFICIENCY
OF ANTISEPSIS, DISINFECTION AND CHEMICAL
STERILIZATION — A DRAFT METHODOLOGY

FOR PRACTICE

0. BYDZOVSKA
Inatitute of Hygiene and Epidemiology, Pregue, Crechorlovekia
SUMMARY

The paper doouments the high resistence of E. coli phage §X 174, one of the mmall non-
envoloped viruses of icoaghedral sgymmetry, vis-a-vis ecrtain physico-chemicsl factors. It is this
property that makes tho phage a suitable model for evaluating in practical terma the efficiency of|
antinepsis, diginfeotion and chemical sterlization. The phage is detected 1 e mears, prints snd on
oarrierz using the plaque method. The gystem B, coli — phage #X 174 may serve sa 8 bicindieator
of the viricidal efficienoy of ohemical sterilization eventuelly of the measure of adgorbence of]
sterilizing egents on the treated matorial.

J. Ryg. Epidemiol, Microbiol. Immunol., 31, 1987, 4: 3756—380

In combating the spread of viral infeotions it is essential that such antiseptics,
disinfeotants and chemioal sterilization procedures be used that have been tested
for their viricidal effioiency. To provide for the inactivation of all types of viruses,
respective preparations and methods should be experimentally verified on members|
of the most resistant viral families,

The use of Escherichia coli phage 68X 174, which is morphologically similar
to picorna- and parvoviruses, as a model for evaluating disinfection efficiency was
reported in several papers [1—4]. Since 1982, the corresponding method has been
inoluded in a Comeoun draft of unified procedures of disinfeotion evaluation, Basterio-
phage #X 174 together with two other E. coli pheges were used by French investiga-
tors a8 models for assessing viral inactivation, the paper dating back to 1084 [5].

The present paper describes the resistance of the above virus vis-a-via some
physico-chemical effects as well as its possible applications in

1. evaluating practically accomplished antisepeis;

2. evaluating disinfeotion of hands, surfaces and objects by meang of washing,
mopping with towels, wiping and vapours; ’

3. evaluating the viricidal efficienoy of roum-disinfection and of chemics}
sterilization,

THE PLAQUE MET BOD AND 1T8 APFLICATIONS
. Mieraorganieme. Baoteriophage # X 174, ATCC Collecticn No 13708-B), and Fachsrickid
enli C, ATCC Collection No 18708-1. Plaquo testa were carried out using mothyl metbeorylate
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0. Bydiovaks, Institute of Hygiene and Epidcmiology, Srobérova 48, 10042 Praba 10
Czechoslovakia

375

Ty -

(1730 T 3bed

Wd 25:20'S "Wl 00/S/6 ‘=°Q ST YI1IONY ‘oL §80Z-4/2 (LTE) Y24 §

1 swoly




i
'
|
|
!
H
{

o vt o=

. Ave WERI war of e b

10 1AW oo ol NV W el W o o &

squilibration of vapours tension ut ambient temporaturv. After oxposure, the carricrs are trans-
forred into plate wolls and covered with ogar medium to susay for the plaques. Control earriera
are kept at roorn tomporature for the length of exposurc. . )

In thia exporimental avt-up, the cfficioney of 3 % solution Porat_enl (32--38 9, peracetic
acid) on glaes and stainlens steel oarriers was already absolute after 10 min. cxposure, with control
carriers digplaying patterns of conxistent 2. coli lynis. i i

Diginfeotant vapours fall to penstrate tubing lumins st atrospheric prospure irreapective
of tnbing leugth und dirmeter, Sprésig [8] describey a simple disinfectmg oquipment utilizing
vepours &t & préssuro roduced by 15 mm Hg.

24. BEvaluating Surfooe Disinfection

The msthod enrrosponds to dizlnfection pocformed during routine cleaning. The tosted
gurfaces wore made of materisls commonly used in modical facilities, auch as glasa, stainjess
stesl, plaatics, PVC. tilug, ensmel, wood with ofl-paint coatings. Horizontally placed plates made
of thess materiala wore marked with 100 mm by 100 mm squaros. Prior to testing, the routinely
weashad surfaces wero exposed 30 min to germicidal lampe.

Contamination was esrried out by sproading 0.1 ml broth suspension of phage of aboub
107 pfu/ml over the nquare surfacs 10 mm from tho edge of the area, the op@ration buing perfor:
mod using a aterde L.shaped glass rod. After drying, the entire square specimen was disinfooted
by a gause wad moasuring 100 mm by 100 mm snd soaked in the tested solution. Control surfaces
were wiped oflf with tap water or cornmon detargent. Spray preparations wore applied aoccording
40 the manufucturery’ instructions. After drying, tho surfaco wus wiped off with & gause wad
soaked in nutrient broth which was then ringed in 10 ml broth. The number of plagues was deter-
minod semiquantitatively in 1 mi rinse medium using a scores soale of 0—3. The rosults obtained
using some proparationa sre presonted in Tablo 2.

Table 2. Effivisnoy of Chloramin B, Chlordetal, Alkaline By-Product of Chloramin B Produchion
snd Dikonit on Sarfaces Disinfeated by Wiping

Surfaon 2 % Chluramin 2 % Chlordetal 8 9%  Alkali 0.5 %% Dikoni Control
Gless 0 0 0 0 5
Stainless stesl 0 0 0 0 5
Hardenod

cardboard 0 1 0 0 5

PYO 2 1 ] 1 3

Evaluating pfu in rinse mediam

0— < 1 pfu/mi
1 —1-~10 pfu/ml
2 — 11—30 pfu/ml

Dewcription of tho Tested Preparationa: .

Chlordstal i & newly developsd proparstion containing, in addition to Chloramin B, a sta-
bilizor and detergent. Chloramin alkaliis s Chloramin by-product oontaining residusl amounts
of Chioramin, NaClO snd NaOH.

Active chlorine ocongentration:
Chloramin B — 370290 g/l
Chlordetal — 100—110 g1

3 — 051—100 pfujml
4— > 100 pfufl _
5 — consistent £. coli lysis

Chloramin alkali — 40 gfl
Dikonit — 550 g/L.

3a. Xvaluating Room-disinfeotion
Sterile carriers from cotton toxtilss contaminated with & dry drop of phage broth suspension
at a titre of about 107 pfu/m) were wrappod up in sterilizstion paper, e.g. Lukasterik five apicos

and stored, in a refrigirator till used. Storage time should not exceed 1 week, Wrapped up carriers
wers then placed ot various eites inide the devive together with the ather items to be deginfeoted.
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Control earriers were reruoved from the refrigirator at the same time as the testod ones and kept
&t room tompereture till detection. Tho phage wes determined by covering the cerriers with
nutrient medium with E. ool to assay for Flaque formation.

"The above procedure was usod to evaluate tho viricidal offieiency of ¢ formaldohyde-baged
desinfoctor with a capacity of § m? masuldetured by Goedecker, Federal Republis of Germany.
Carrier decontamination efter s 3-h disinfection cyole was absolute, whereas control carriers
were maraively contaminated 8 days after being prepared.

3b. Evalunating Chemical Sterilization

The efficionoy of chemioal sterilization can be evaluated uesing esrriers from thermolabile
moterisls, glass oarriors euitable for counting plaques, textile carriera or other porous materiuls.

The offigienoy of sterilization inside the tubes can be assayed as follows: a longth of ootton
thread divided by knots into 30 mm seginenta is passod through the lumins of the tubes of varying
diamoter, the thread having been contaminsted by immersion into phago suspension containing
about 107 pfu/ml snd subsequently dried. A 30 mm segment of the thrusd is Joft loose on sither
side of tubing. Both carriore and tubing are wrapped upin steriligation paper and subjected to
storilization, nlong with other items, st various sivcs inside tho disinfeoting devige. After compla-
tion of tho oyole, the phage is susayod on tho surfaoce of oarriers using plate wolls; the threada
are removed from inxide the tubing, out into 30 mm svgmnents with knots which are numbered,
the phage being detvoted zs on carrier surfaces,

Using the abave procsdure, 2 formaldehyde-besed devices manufactured by ODELGA
{Austria) anodher imported ethylensoxide-bared ono sz well as two prototypes of Ceachoslovak-
made formaldehydo-based devices were tested. In the imported equipment, viricidal activity on
aarrior surfaces and in tubing lumina wag absolutn. As regards the prototypes, some of the cycles
wore nob suficisntly effestive depending on sterilization temperaturs, time and coursa. On top
of that, formaldehydo binding to $oxtile was deteoted during some oycles which was manifested
at the timo of phage detection by inhibition of E. coli growth uround carriers, Long-term binding
of formaldehyde to textiles has beon known for some time {8]. A procsdure to prevent formalde-
hyds adsorbtion to aterilized materia) will have to be developed for the prototypes. No viral
bioindicator of the efficiency of chemisal sterilization has been introduced yet {9]. The aystem
E. soti — phage §X 174 which, in addition, signals formaldvhyde binding to sterilized materials,
would ssem a suiteble candidate for that role.

DISCUSBION

Evalusting practioally performed antisepais, disinfection and chomiozl steriliza-
tion by means of £, cols phage #X 174 uffers a nuwber of advantages. Appropriste
tests ean be carried out in miorobiological lahoratories with common equipment
without the need for special nutrient medis, cell cultures and instruments to con-
oentrate viruses from large volumes svailsble after toxis congentrations of disin-
feotants have bven removed by dilution. Neutralizing reagents may damage cell
swtures and animal viruees fail to consistently yield titres high enough for liberal
dispensing. Non-sterile handling of smears and carriers is made possible owing to
massive inoovulations with £. coli which prevent coutamination with a different
microorganism for 20 hours till test resulta evaluation.

Comparing efficiency of 12 disinfeotant preparations used in Crochoslovakis
and tosted on 4 speciea of animal viruses from the Picornaviridae family, from
genera Cozsackis, ECHO, Cardiovirus and on baoteriophage #X 174 was reported
carlier [10, 11]. The disinfectants which were applied st concentrations ranging
from 0.05 %, to 10 %, dopending on chemical composition and efficiency, produced
» similar offect un the tested picornaviruses and phage #X 174. Quaternary ammonis
compounds, cresolum saponatum and chlorinsted benzylphenols proved ineffective,
Buatorivphage #X 174 can be assumed to be a suitabloe model for approximate
evaluation of the inactivating effect of preparations and methods vis-a-vis viruses
of this type.
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Bydiovak4, O.: Le déplstage de I'elficacitd virucide de Pantisapate, de 1a désinfeotion ef do la
atecilisation chimique.

Une hauto résistance de E. coli-phage #X 174, repréeentant de petits virus sans enveloppe
A'une symétrie jcossddrale, & cortaines influencen physiques ot chimiques est déerite. Le phage
eat done ntilisabla en virus modale pour les buts de I'évaluation de 'antigepsie, de la déeinfeotion
ot de la stérilisation chimique faites en pratique. La présence du phage ost recharchée par méthode
de plaquos & partir des frottis, des empreintes ou diresternent den matérisux portoura, Le systéme
B, o0li C-bactériophage @X 174 pout 8tre utilisé comme bioindicateur de I'efficacité virucids dn
la stérilinstion ohimique, éventuellement de 1a fixation de Vagent atérilisant au matériel traité.

ZUBAMMENFABSUNG

Byd2ovaks, O.: Relhenuntorsuachung der virustdtenden Wirksamkelt der Antiseptik, der
Desinfektion und der chemischen Sterilisation. Eln methodischer Vorschlag fiir dte Praxis.

Beschriebek wird die hohe Resistenz des E. Oo]i-ﬁx-]'l'i-P}mgen, Vortretorg der kleipen
hillenlosen Viren mit Ikosaoder-Symetrie, gegentibor emugen physikochemiachen Einfiitsson.
Deghalb ist dieser Phage alm ein Modellvirug zur Bewertung dor Wirksamkeit der praktisoch ver-
wendeten Antiseptik, dor Desinfektion und der chemischen Sterilisation sehr geeignet. Das Vor-
handonssin des Phagen wird vermittels der Plaquenmethode in Ausstrighen, Abdriloken oder
unmittelber suf don Trigern nachgewiceen. Das System E. ooli C — Baktvriophage #X 174
kenn ala Bioindikator dor virustdtonden Wirksamkeit dor chemischen Sterllisation bzw. der
Bindung des Sterilisierungragens an dag behandelte Material verwendet werdon.

RESUMEN

Byd2ovaks, O.: Pesgulsaje de Ia eficiencia viriclda de Ia antlsepsls, de Ja desinfeccién y de Is
esterllizacién quimica. Una propucsta metédfon para Ia prictics.

Bo describe 1a alta rosistencis de] beoteriofago de E. eoli #X 174, representante de pequefios
virus no envueltos con la simetrfa de icosaedro, contra algunocs efootos Geicoquimioos. Por eso
o8 pate fago conveniente 6omo un virua de modelo para aprecisrla eficucta do la antisopeia utilizada
pricticemente auf como de la desinfeccisn y de Is esteriliracién quimics. Be averigua la presencia
del fégo mediante ¢! motodo de placas en frotis, impresiones o directamonte aobre partadores.
Es utilizable el sistoma E. coli C — bacteriofdgo #X 174 como bioindicador do la eficioneia viricida
de la esperilizacién quimiea, oventualmente del enlace del agente cetirlizante con el material

.tmf.n.do.
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