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Critical Evaluation of the Scientific Literature |

Case studies in allocation: th

the good, the bad, and the ugly

We are somerimes lulled into believing thar the “refereed” literature has been carefully scrurinized for
scientific blunders such as grossly unsuirable allocarion schemes. Not only is such faith misplaced, ir can

lead us 10 make bad pracrice decisions.

the efficacy of prostaglandin pro-
ducts in the treatment of postpartum re-
productve disease in dairy caale. The
debare was brought o the for= by 2 re-
cent articte by Glanvill and Dobson (1) in
which a beneficial effect was not odserv-
ed for including prostaglandin injection in
the treatment scheme for cows diagnosed
with reproductive discase berwesa days
14 and 28 postparum. Whether we fecl
comformble with this finding or not, we
arc obliged to evaluate the article crit-
jcally, including, as our present interest
dictates. the allocation scheme.

( tcnsidcnblc debate has centered on

We first tum our attendon to the section
in the Methods in which the allocation
scheme is described: “In all, 180 animals
were allocated alternately to treatrment
with 25 mg dinoprost womethamine (Lu-
talyse; Upjohn) intramuscularly 14 tw 28
days u}:r calving, or to the control
group.” This we recognize as systema-
dc (ie., every-other<ow) allocation
which adequately randomizes the animals
into the treatment groups if fa.u.hﬁmy
followed.
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The candidate sows were defined as so:
*The cows wess selected on the basis of
having a post ;arwrient condition recog-
nised as being capable of delaying con-
ception...” We are told in the resuits
that 61 % of the 180 cows in the trial
were diagnosed as having endometritis
and that 22.2% had experiencad assisted
deliveries. This heterogeneity of saudy
animals causes us some concem sincs
we can well imagine uncqual aggregs-
tion of, say, pvometra into one group or
the other. We are also concsrned that
animals of a variety of parides on 4
different farms were inciuded in the
study since we cecognize such diversity
as fertile ground for potential confound-
ing (eg.,
treated at Farm € and mostly oider cows
at Farm B). Our concems are allayed by
the secton in the Methods: “In order to
take a valid sadstcal analysis of the
cffectvencss of rearment, the cows were
then paired. Each pair of cows consisted
of a treated cow and an untreated cow,
on the same farm and of the same pariry,
which had experienced the same clinical
problem.” This we recognize as pardal
restriction.

Given that 2 critical reader cannot have
blind faith in the researcher’s fithful-
ness in foilowing a specified allocation
regimen, we must look for clues. First,
the allocation scheme set out would be
cxpected o yield equal aumbers of
treated cows and controls overall and on
each of the 4 farms. Table 1 was re-
constructed from the dam presented in
article (a typographical error presented
a minor challenge). The aumbers are
completely consistent with the allocation
scheme set forth. We are not yet toaally
satisfied, however.

Next we look for descriptive dara on
cases and contols to see if the animals
are companable. The only such infor-
mation provided is progesterone concen-
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trations 1t time of treatment (Table 2).
Qvenil, the % of cows with high proges-
terone i dme of treatment matched pes-
fectly besween prostaglandin treated cows
and conguls. Had we seen a large diver-
gencs, we would have conciuded that the
systemadc allocation scheme was not fol-
lowed aithiully (eg., pyometras might
have been preferentially placed in the
treated group and cycling cows in the
control group). The deviations from per-
feet baiance within herds is well within
the realm of chance given that cows were
not pair matched on this critetion (you
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can use the binomial distribution to
contirm this if you are skeptcal).

We would have preferred more ambidous
satistical analyses than the paired t-iests
used by Gianvill and Dobson. Strarifed
azalyses using herd, ciizical preblem,
and progesterone concsaration as swata
were warranted since the hign progester-
one cows were not periectly balanced
within herds. However, given the mark-

ed similarity of fertiity stadstcs betwesa

treated and control groups (Table 3), we
doubr that stratified analysis would have

been revealing.

We have not discussed issues such as
blinding, the potendal for measurement
bias, or the physiologic basis (or lack of)
for treatment at 14 to 28 days, but based
on the allocation scheme, we are hard
pressed to assail Glanvill and Dobson's
conclusion: "that the administration of
prostaglandin betwesn 14 and 28 days
after calving had no benefcial effect
upon the reproductive performancs of
'proolem cows’ from herds in which re-

breeding occurred more than 70 days .

after calving.”(1)

One study which has been cited to jusdfy
prostaglandin use for routine treatment of
postpartum endometritis/metitis is that
reported by Steffan.(2) Consider the
allocation scheme he laid out in his

Methods: "cows affected by metrits were -

randomly distributed to 1 of the following
3 groups: (1) Antbiotics therapy (n=

53)... (2) Prostagiandin F, therapy °
(n=61 cows)... (3) Conmol (placcbo; -

n=35)... * Though this paper has been

cited as authoritative (3), even 2 cursory ..

examination should confront one with the
inconsistency of ‘random distribution”
with group sizes of 61, 53, and 39.
*Random distribution” implies that the
153 study cows should have been cqually
allocated which would have resulted in
group sizes of 51 cows. Even an open-
ended probability allocation of 0.33
would not likely (P = .02) have resulted

in a2 control group of 39
cows. We can imagine
numerous reasons for the
deviance: cows destined
to be culls were used as
controls, owner permis-
sion was rcquired
keep 2 cow in the con-
trol group, severe cases
were withdrawn from the
study if allocated to the
control group, the con-

trol group was an atter-
thought added agter the
other groups were underway, c.

_Though we don't know which, if any, of :
these biases was at work, we are compei-

led to assume that some sort of allocation
bias occurred: and thus, as crideal read-
crs, we must add Steffan’s paper to that
great stack, tsetering by now fom the
accumulated weight of decades of poorly

" run bovine fertlity studies, and labeled -

INTERESTING 3UT NOT VERY USE-
FUL FCR DECISION-MAKING.

Next consider 2 paper'by Murmay, et al
(4) which reports a stdy Lmited w0

"cases of endometritis” idendfied and -

treated by 7 practidoners. . According to
the Methods, the cows were “randomly
allocated” to 1 of 3 treatment groups:
alfaprostal (2 synthetic prostagiandin
related to PGF,) injecdon, intrauterine
infusion of an antibiode, or both alfa-
prosal injection and antbiotic infusion.
The group sizes of 114, 94, and 98 are 2
limle disturbing but within the realm of
possibility for 2 randomized trial with an
open-ended prodability allocation scheme.
However, whea we look for clues about
the characteristics of cows assigned to the

3 groups, we find a very serious prob-

lem. As shown in Table 4, the allocation
scheme was light-vears away from ran-
dom. Cows judged to have severe endo-
metritis were preferentially placed in the
group receiving both antibiotic infusion
and alfaprostal injection. Although an
informal stratified analysis partdly re-

moved this one extreme source of bias, -

we are forced to wonder what other allo-
cation critesia were used by the 7 clini-
cians. Any treaunent effects that may
exist were hopelessly buried in a morass
of confounding produced by whimsical
allocation critesia. '~ Thus the ecritical
reader is forced to file this paper in the
great stack with its fecund relatives.

The road to a final decision on the ef-
ficacy of prostaglandin for postparmum
reproducive discase will probably be
filled with more unsuitably allocated
studies, and their appeamance in the

refereed literature should convines us that
we can’t count on the academic priest-
hood to interpret the professional liteza-
ture for us. The Steffan and Murmy pa-
pess were published in reputabie veteri-
nary journals (Am J Vet Res and Vet
Rec), vet the reviewers allowed inclusion
of "randomly distributed” and "randomly
allocated” even witen the terms appear to
have beca blatantly inappropriate. Both
papers have been or will be cited as
authoriadve references in review papers.
The oniy way to avoid being led to bad
decisions is to critically review scientific
papers for yourself.
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