
Letters to the Editor

Prospective
Multihospital
Surveillance
Studies—A
Controversy
To the Editor:

Dr.  Robert Haley’s editorial, “The
Vicissitudes of Prospective Multi-
h o s p i t a l  S u r v e i l l a n c e  S t u d i e s ”
(June 1988, pp 228-231),  is a cri-
tique of the Israeli Study of Surgical
Infection. ‘Z T h e  m a i n  dif-ference
between Dr. Haley’s attitude and
ours is that we concluded there is no
a l t e r n a t i v e  t o  t h e  p r o s p e c t i v e
approach for elucidating the multi-
fictorial  determinants of nosoco-
mial infections, and that no serious
interventions can be initiated with-
out understanding these determi-
nants.

The Israeli study reports a multi-
hospital prospective study with the
added dimension of comparing the
outcome of patients in different
hospitals as a function of different
patient-management procedures.
Although such studies may be diffi-
cult to perform, better and more
rigorous prospective studies are
needed to  generate  meaningful
d a t a  f o r  n o s o c o m i a l  infeciion
research. We address issues in the
design and the analysis of multi-
hospital studies that have seldom
been dealt with in the past: the nec-
essary standardization of the data
col lect ion system,  the  uniform
training of  the  nurse  epidemi-
ologists, the within-hospital hetero-
geneity in the rates of surgical infec-
tions, the possible bias introduced
by length of hospitalization, and
the problematic decision on the
presence or absence of infection.
T h e  p u r p o s e  o f  p u b l i s h i n g  t h e
methodology paper was to initiate a
constructive discussion on these
methods and on the difficult prob-
lems that will always confront ini-
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tiators of a study of this kind, but
which are surmountable. Specific
c o m m e n t s  i n  t h e  e d i t o r i a l  a r e
addressed below.

1. Sdectiorr  of ho.s@il,~.  The main
purpose of the study was to use
comparisons among hospitals to
gain insight into how different hos-
pitals manage surgical patients to
understand why their  observed
infection rates vary  so much. The
select ion of  hosl;itals  should be
u n d e r s t o o d  i n  t h i s  l i g h t .  ‘l-he
number of institutions was second-
ary to the uniformity of the data
collection. The purpose of- the val-
idation process was to demonstrate
that infection rates and their possi-
ble determinants were measured
with uniformity and accuracy that
would -justify interhospital com-
parisons. The main thrust of the
study is therefore in its internal
validity rather than its external
validity (the applicability to all hos-
pitals in Israel). The external valida-
tion of the study can be tested if
similar multihospital prospective
studies in other settings will employ
the same standardized study meth-
ods.

The editorial mentions an effort
made in  the  Uni ted States  that
included thousands of hospitals for
the comparison of mortality rates:%
and that was not successful (edi-
t o r i a l ,  p  2 2 8 ) .  I n c r e a s i n g  t h e
number of hospitals included in an
analysis is no substitute for careful
recording of the clinical course of
pat ients  and informat ion about
their management, nor for a valida-
tion process of the data collection
system.

2. Selection of patienls  and .stwsonal
variation. The season of the year was
no different from any of the other
potential confounders needing to
be controlled for in order to esti-
mate the residual effect of the hos-
pital. The distribution in our data
of  the  number  of  operat ions  by
type, season, and hospital ensure

that  the  hospi ta l  and seasonal
effects can be well separated for
each major operation. Incidentally,
seasonaiity  did not have an uncon-
founded effect on surgical infec-
tions in hernia operations. This
does not mean it will have no effect
in other types of surgery and it cer-
tainly would have to be considered
in ali future analyses (as we demon-
strated in the analysis  of’the  second
of the two art&). The editorial
raises the possibility that different
operations were performed in difl
ferent seasons. This was not so in
our study. The surgeons generally
operated less in the summer and
more during the other seasons, but
that applied to all types of surgical
procedures. The selection of opera-
tions by season is unlikely in any
large general hospital, especially in
this counntry  where there are no
specialized hospitals.

3 .  Trtlirriug  o f  tfw ~t11t-ses  atd Ih
dml0  I.OI~PC~~OV~  .sy.stm. The nurses
were all experienced nurse epi-
demiologists who agreed to partici-
pate in the study. They were trained
as a group prior to its initiation.
The training exercises consisted of
solving problems in epidemiologic
research adapted to hospital infec-
tion from those given at the Master
o f  P u b l i c  H e a l t h  c o u r s e  i n  t h e
School of Public Health, Jerusalem.
Examples  of  such exerc ises  in-
cluded the meaning of rates, the
implication of loss to follow-up in a
prospective study, the reliability
and validity of various signs and
symptoms in the diagnosis of dis-
ease, and how these concepts affect
the definitions of nosocomial  infec-
tions.

It is true that the nurses were not
“paid for their effort,” but we refuse
t o  a c c e p t  t h a t  l a c k  o f  payment
would have had a detrimental effect
on the diligence of these experi-
enced, dedicated, and willing nurse
epidemiologis ts .  Also ,  hospi ta l
directors as well as the heads of sur-
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gical services and officials of the
Ministry of Health actively partici-
pated in the project through its
completion. This was not a regular
surveillance, but rather a baseline
i n f o r m a t i o n  s t u d y .  T h e  h i g h
motivation of all ensured that the
nurses were not detracted from
their task.

‘The role of the two central team
nurses (CTNs)  continued beyond
the  s tandardizat ion of  the  tieId
nurses’ work. They rotated continu-
ously among the hospitals through-
out  the  data  col lect ion per iod,
monitoring the quality of infbrma-
tion. For example, in order to evalu-
ate the degree of coverage, they
periodically reviewed the operating
room records against the list of‘sur-
gical patients that had been sent to
the office. In addition, because the
central team nurses spent half their
time at the central office reviewing
questionnaires, they were able to
spot inconsistencies and systematic
omissions and contact the appro-
priate hospital.  As a result,  the
quality of the information did not
decline as the study progressed, but
actually improved. However, as pre-
viously discussed1 we cannot prove
this because we did not formally
evaluate the nurses’ compliance
toward the end of the study. Of 11
hospitals, only 1 failed to complete
the sample size and the postdis-
charge follow-up because the nurse
left.

4. Diagnosis of wound irtfbction.
Ijiagnosis  of wound infection was
made by a panel of physicians after
the patient was discharged. The
decision on the presence or absence
of infection was based on the nurse’s
daily log describing each wound
(whether it developed a complica-
tion or not) as well as treatments
received, and the laboratorv  tests
performed.  Evaluat ion oi each
patient’s record was done without
knowledge of the hospital involved.
We do not agree that this method
c o u l d  i n c r e a s e  t h e  v a r i a b i l i t y
among the hospitals. On the con-
trary, the panel was unbiased in its
declslon  in contrast to a local hospi-
tal team, which might  have been.
The nurses were triined  to record
what they saw but to avoid forming
a n  opinion  o n  t h e  p r e s e n c e  o r

absence of wound infection, thus
promoting as objective an evalua-
tion of the womlh as possible.

Reaching agreement  between
panel members on what set of signs
constituted an infection was impor-
tant and required a formal evalua-
tion. The kappa index of specific
agreement between physicians was
based on the panel of four, who
reviewed the nurses’ daily records.
The physicians were not randomly
sampled from some physician pop-
ulation. As a result we did not
assume that  the  interphysic ian
term is absent from the weighted
kappa index (F le iss  19X1,  Gross
19X6), as suggested in the editorial.
W e  k n o w  t h a t  t h e  d i f f e r e n c e
between the panel members’ diag-
noses reflects difference in inter-
preting the daily follow-up notes
made by the nurse. Following the
revision of the definition, the mter-
observer agreement was very high,
an indication oflgeneral  agreement
among the partrclpating  phyicians
and not as a result of physlcian  2
reinterpreting the definition of pus
correct ly  (see  the  shape of  the
graph in appendix 1, article 1).
‘I‘here  is no way of knowing which
physician was “right,” and in any
case the issue of being right relates
to  the  val idi ty  ra ther  than the
reliability of the definition.

5. Definition  ofwomd  infktion.  In
addit& to the classic definition of
“pus  in  the  wound” we used a
broadened second definition that
included not only patients with pus,
but also those with any continuous
discharge on more than two days
together with at least two of the fol-
lowing: systemic treatment with
antibiotics, local treatment such as
draining, and pure culture of the
same pathogen on more than one
occasion. The validity of- the broad-
ened definition was evaluated using
prolongation of hospital stay as a
criterion of morbidity Dr. Haley sug-
gests that the only a priori hypoth-
esis at issue here is whether the
patients with infection added by the
broader definition have a lower
average prolongation of stay than
those with wound infection defined
by the presence of pus and that the
statistical significance should have
been evaluated using a one-tailed

test. However, inspection of Table 6
in article 1 reveals that the average
prolongation of stay for patients
added by the broader definition
was actually longer br three types
o f  s u r g i c a l  p r o c e d u r e s :  c o l o n ,
breast, and blood vessels. ‘rhis sug-
gests that the broader definition
does not result in the misclassifica-
tion of some uninfected patients
among the infected ones. The mis-
understanding here is very impor-
tant. The use of“pus  in the wound”
is the long-sanctioned dogma br
defining surgical infection. How-
ever, this definition ahnost certainlv
results in a lower-bound estimate (4
the “true” rate. Moreover, the pres-
ence of a discharge was an observa-
ble fact, whereas the nature of the
discharge was a subjective evalua-
tion. We therefore propose that in
the absence of objective criteria for
pus the second definition is bettel
for a multihospital study.

6. Hospitd discIm~-g~  policy The
postdischarge follow-up of 1,000
patients in the Israeli study pro-
v i d e d  a  u n i q u e  opportunity  t o
assess the possible bias introduced
by the discharge policy on the inter-
h o s p i t a l  c o m p a r i s o n s .  A s  w a s
clearly stated in our discussion of
the first article (p 23X)  we never dis-
missed the possibility that inter-
hospital differences may have an
effect (although it was not signifi-
c?nt in the strict statistical sense) on
the estimates of wound infection in
the various hospitals. Rather, we
emphasized that hospitals in Israel
discharge patients relativelv  late,
and as a result, the number of’infec-
tions discovered at home was small
and the corresponding rates not
very  s table .  Larger  samples  of
postdischarge patients are there-
fore needed to provide a more relia-
ble  es t imate  of  the  corre lat ion
between the average length of hos-
pi ta l izat ion and postdischarge
infection rates. Furthermore, we are
currently examining  the effect of
the length of hospitalization,  not
only on the rate of infections dis-
covered after the patient has been
discharged, but also on the risk esti-
mates of various factors. We tgree
that further investigation of this
issue will be needed before we can
disregard length of hospital stay as
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a  p o t e n t i a l  c o n f o u n d e r  f o r  t h e
interhospital comparisons.

7. Interhospital  comparisons in arti-
cle 2. In article 2 an attempt was
made to isolate those determinants
of the surgical wound infection
r a t e s  t h a t  w o u l d  e x p l a i n  t h e
marked interhospital differences.
Dr. Haley argues that this variability
among the hospitals is probably
explained by “differences in the
s e n s i t i v i t y  o f  t h e  d i a g n o s e s  o f
wound infection” in the various
hospi ta ls .  This  argument  i s  ex-
tremely unlikely in view of the find-
ings listed in Table 1 of the second
paper: The same hospital, surveyed
by the same nurse, was fi)und to
have a high infection rate in one
type of operation relative to the
other hospitals and a comparatively
low rate in another. This variability
was true in all the participating hos-
pitals. This indicates that the same
surgical teams may perform with
varying degrees of success as far as
wound infections are concerned in
the various operations that involve
different surgical techniques. This
finding cannot be explained by one
nurse diagnosing more infections
than her counterpart in another
hospital, as suggested by the edi-
torial.

The use of drains in hernia oper-
ations was found to be the main risk
factor for developing an infection.
When adjusting for the effect of the
four main risk factors in these oper-
ations, the differences among hos-
pitals disappeared in all but two
hospitals. The reasons behind the
residual high risk in one hospital
were discussed in the last paragraph
of the Discussion in article 2. For the
other hospital we could find no
explanation.

As far as we know we never aban-
doned the interhospital compari-
sons in our second paper. The use
of a model to separate the hospital
effect from other risk factors is not a
new technique. The finding that
the hospital effect disappeared for
9 of the 11 hospitals after adjusting
for the four main risk factors means
that these factors contribute to the
interhospital differences. Hospital
comparisons were also made re-
garding the rate of use of drains,
where  marked di f ferences  were
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found controlling for the type of
patient. This initiated a dialogue
with the surgeons that resulted in
initiating a clinical trial to evaluate
the benefit of using drains in this
type of surgery.

We would unreservedly agree
with one of Dr. Haley’s last state-
ments that “no study is perfect” but
would add the rider that “nor is any
criticism.”
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Oxacillin-Resistant
S aureus
To the Editor:

What is the significance of Staphy-
lococcus aureus cultures reported as
resistant to oxacillin? The literature
refers  to  methic i l l in-res is tant  S
aureus, ie, MRSA.

Harry J. Silver, MD
Los Angeles, California

This question was referred to Peter N.R.
Heseltine, MD.

Methic i l l in-res is tant  S  aureus ‘Iivo errors have been found in
were first reported in Europe dur- the article “Sample Size for Pro-
i n g  t h e  1 9 6 0 s  a n d  a r e  n o w  a n spective and Ketrospective  Studies:
i m p o r t a n t  c a u s e  o f  nosocomial The 2 X 2 Table” (Statistics for Hos-
cross-infections in patients hospi- p i t a l  E p i d e m i o l o g y ,  D e c e m b e r
talized at tertiary care facilities in 19X8). In the footnotes for Figures 1
the United States. The only reliable and 2 (pp 564-565),  ‘Iype  II error”
therapy for such infections is van- should read “type I error.” Also, the
comycin, which is both expensive title for Figure 2 should read: Sam-
and offers some potential for tox- ple size curves for retrospective stud-
icity. There is some evidence that ies. These figures are correctly dis-
MRSA is spread from patients who cussed in  the  text  (p  563) .  The
are carriers of the organism (ie, authors  and edi tors  regret  any
asymptomatically colonized) to oth- inconveniennce  t h e  e r r o r s  m a y
ers: California has enacted some have caused.

regulations regarding the transfer
of MRSA culture-positive patients
to skilled nursing facilities to mini-
mize such transmission.

Oxacillin  and nafc i l l in  ra ther
than methicillin are widely used in
the United States by climclans,  and
in response many laboratories now
use oxacillin or nafcillin powder or
disks to test the susceptibility of
clinical isolates. (Methicillin suscep-
tibility disks may also be more likely
to deteriorate in storage than disks
m a d e  f r o m  t h e  o t h e r  t w o  anti-
staphylococcal penicillins.) MRSA
are resistant to methicillin through
i n t r i n s i c  g e n e t i c  m e c h a n i s m s ,
rather than plasmid-mediated fac-
tors, which also render them resis-
tant to most if not all beta-lactams,
inc luding other  penic i l l ins  (eg ,
oxacillin and nafcillin) and most
c e p h a l o s p o r i n s .  T h e  N a t i o n a l
Committee on Clinical Laboratory
Standards (NCCLS) recommends
that S aurem isolates that test resis-
tant to methicillin or oxacillin or
nafcillin be reported as resistant to
all three agents. Because cephalo-
sporin disk susceptibility tests of
MRSA isolates do not correlate with
clinical outcome, the NCCLS also
r e c o m m e n d s  t h a t  M R S A  b e
reported as resistant to cephalo-
sporins. ‘rhus, oxacillin-resistant S
aureu.3  must be considered equiv-
alent to MRSA.

Peter N.R. Heseltine, MD
Associate Chairman of Mrdicine

Hospital  Epidemiologist
Los Angeles  County-USC

School of Medicine
Los Angeles, C:alifimGa

Correction
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