
trauma patients may differ from strategies for managing co-
agulopathy related to severe PPH. The use of point-of-care
technologies, such as thromboelastography (TEG®) or rota-
tional thromboelastometry (ROTEM®), have been advo-
cated for optimizing the treatment of coagulopathy associ-
ated with severe hemorrhage.9,17 These technologies may
prove useful for goal-directing hemostatic therapy for obstet-
ric patients experiencing obstetric hemorrhage and requiring
massive transfusion. In this respect, I agree with the authors’
final conclusion that more research and consensus regarding
transfusion therapy for PPH are needed.

Alexander J. Butwick, M.B.B.S., F.R.C.A., M.S., Stan-
ford University School of Medicine, Stanford, California.
ajbut@stanford.edu
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In Reply:
We would like to thank Butwick for his interest in our Case
Scenario.1 He raises several issues that we were not able to
address in depth as the Case Scenario format does not allow
for an in-depth review of all aspects of the field. To address
each point in turn, we agree that an epidural is indicated
when the surgery is likely to outlast the duration of a spinal
block. Since this is almost always the case when abnormal
placentation is expected, if neuraxial analgesia is used, an
epidural with or without an intrathecal dose is advisable. The
article was written about a case done with regional anesthesia,
but of course hemodynamic instability is a contraindication
to regional anesthesia, and in this case general anesthesia is
preferred.

Blood loss at cesarean hysterectomy is variable, and we
agree that one should always be prepared for extensive trans-
fusion. In spite of the reference cited by Butwick, the average
blood loss at planned cesarean hysterectomy for placenta
accreta is in the range of 5 units in other published series and
in our experience.2,3 We meant to differentiate this from
placenta percreta, which is more likely to require massive
transfusion and, depending on the evidence for placental
invasion, might cause the practitioner to favor general anes-
thesia from the start of the procedure.

Newer protocols for massive transfusion with higher ra-
tios of plasma have emerged from the trauma literature.
However, as we stated in our manuscript, “Additional clini-
cal trials are needed to establish the cost-benefit and risk-
benefit profiles for procoagulant drugs and to establish stan-
dards for treatment of massive bleeding in pregnancy.”1 The
use of more plasma in obstetrical hemorrhage seems reason-
able in massive obstetrical hemorrhage, as fibrinogen levels
are often found to be low and may be associated with con-
tinued oozing even when surgical bleeding is controlled. On
the other hand, pregnancy is associated with enhanced pro-
coagulant risk, making the hematologic situation more com-
plex. The use of thromboelastography and rotational throm-
boelastometry may have been advocated for management of
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transfusion, but outcome data supporting their use in cardio-
thoracic surgery has been difficult to come by4 and is not
available for surgery in pregnancy. Finally, it should be re-
membered that a single unit of plasma is preserved with more
EDTA than one unit of packed erythrocytes. As such, hy-
pocalcemia may occur more rapidly with newer transfusion
protocols than traditional protocols. Large clinical trials of
transfusion practices in pregnancy are important but will be
difficult to conduct because bleeding is often unexpected and
occurs after hours. Careful retrospective analysis of outcomes
after change to a new protocol may be helpful while we wait
for more definitive guidance.

Pamela Flood, M.D.,* Elena Reitman, M.D. *The Univer-
sity of California, San Francisco, San Francisco, California.
floodp@anesthesia.ucsf.edu
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Current and Emerging Approaches to
Address Failure-to-Rescue

To the Editor:
We read with interest the review by Taenzer et al.,1 in which
a conceptual framework for a successful patient surveillance
system is clearly described.

We agree that overcoming the problem of nuisance
alarms, which can be exacerbated by continuous surveillance,
is important in all surveillance systems. The authors recom-
mend that alarm thresholds based on the distributions of
continuously acquired datasets of physiologic variables in
representative general patient populations not in the inten-
sive care unit are combined with notification delay to help
achieve the required alarm accuracy rate of at least 90%.

The authors kindly include our work in their review.2

Our alarm model was developed using continuously ac-
quired data on representative general medical and surgical

patient populations not in the intensive care unit, uses an
alarm threshold based on the underlying distributions of five
vital signs, requires an abnormality to persist for 4 min out of
5 before an alarm is generated (a form of notification delay),
and had a “true alarm” rate of 94.5%, meeting many of the
criteria described by Taenzer et al. But our randomized con-
trolled trial did not assess the effects of a multi-parameter
patient status model on patient outcome, as they suggest.
Rather, our trial compared mandated five-channel continu-
ous monitoring with standard care, and showed that extra
monitoring had no effect on adverse event rates or mortality.
The performance of the multi-parameter patient status
model (Biosign, now VisensiaTM; OBS Medical, Abingdon,
Oxon, United Kingdom) was retrospectively assessed using
the five-channel monitoring data. More recently the intro-
duction of this model to a 24-bed step-down unit in Pitts-
burgh has been associated with reduced periods of cardiore-
spiratory instability in step-down unit patients.3

From their own work, the authors suggest that heart rate
and oxygen saturation distributions may vary little across
patient groups. Our recently published distributions from
64,622 h of vital-sign data, acquired from 863 acutely ill
in-hospital patients, add to this observation, showing largely
similar distributions for systolic blood pressure and respira-
tory rate (as well as heart rate and oxygen saturation) in
medical and surgical patients, studied both in the United
Kingdom and the United States. As they suggest, we pro-
posed alert thresholds based on these distributions.4

The authors review their promising results from a before-
and-after study using the Patient SafetyNetTM system
(Masimo Corporation, Irvine, CA).5 However, the alerting
criterion for oxygen saturation of 80% used in the “after”
phase in this study would alert for 0.67% of patient observa-
tions (as compared with 6.25% for an oxygen saturation of
90%) in populations with the distribution of oxygen satura-
tions seen in our study.4 Although this might explain the
reduction in medical emergency team activations that oc-
curred after the Patient SafetyNetTM system was introduced,
we suggest it may also demonstrate the difficulties of high-
lighting deteriorating patients without creating an unman-
ageable number of “nuisance alarms” rightly discussed by the
authors.

Peter J. Watkinson, M.D.,* Lionel Tarassenko, Ph.D.
*University of Oxford, John Radcliffe Hospital, Oxford,
United Kingdom. peter.watkinson@nda.ox.ac.uk
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