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ORIGINAL ARTICLE

Characteristics and Outcomes of Patients Treated
with Drotrecogin Alpha and Other Interventions of the
“Surviving Sepsis” Campaign in Clinical Practice*

Caracteristicas e Evolucdo dos Pacientes Tratados com
Drotrecogina Alfa e Outras Intervencées da Campanha
“Sobrevivendo a Sepse” na Pratica Clinica

Cristiano Augusto Hecksher, MD, MSc'3, Heloisa Ramos Lacerda, MD, PhD"?, Maria Amélia Maciel, MD, PhD'

SUMMARY

BACKGROUND AND OBJECTIVES: To face the high
mortality of sepsis, interventions grouped as “Surviving
Sepsis Campaign” have been suggested. The aim of
the study was to describe the application of glycemic
control, corticoid use in septic shock, inotropics and
drotrecogin-alpha in sepsis.

METHODS: We studied 110 patients with sepsis from
Recife/Brazil, who received drotrecogin-alpha between
2003/2006. Data on management of sepsis considering
Surviving Sepsis Campaign, drotrecogin-alpha, morta-
lity at 28 days and severe bleeding were recorded.
RESULTS: Mean APACHE Il was 25.6 and mean SOFA
was 9.2. Around 95% of the patients presented two or
more organ dysfunctions and 98% presented septic
shock. The majority (56%) were under 65 years. Ab-
dominal (48%) and respiratory (28%) focus of infection
were the most prevalent. Hydrocortisone was used in
61% of the patients, and 29 (48.3%) died. Of the 38
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patients with prolonged shock that did not receive it,
28 (73.7%) died. Of the 97 patients who presented un-
controlled glycemia only 65% achieved strict glycemic
control and the mortality was 51.6%. Fluid gain ran-
ged from 600 ml to 9,400 ml in the first 24h. In only
30 patients was myocardial dysfunction detected. The
infusion of drotrecogin alpha started within 24h in 45%,
between 24 and 48h in 35% and after 48h in 20%. Dea-
th occurred in 57% and severe bleeding in 9%.
CONCLUSIONS: Discrepancy between the recom-
mendations of Surviving Sepsis Campaign and clinical
practice was observed. Death rate was 57 %, similar to
that found in the literature for septic shock irrespective
of the use of drotrecogin-alpha.

Key Words: drotrecogin alpha, sepsis, septic shock,
treatment

RESUMO

JUSTIFICATIVA E OBJETIVOS: Para reduzir a mortali-
dade da sepse, foram sugeridas intervencdes agrupa-
das na campanha “Sobrevivendo a Sepse”. O objetivo
do estudo foi descrever a aplicacao destas interven-
¢des: controle glicémico, corticdide no choque sépti-
co, inotrépicos e drotrecogina-alfa na sepse.
METODO: Foram estudados 110 pacientes com sepse
de sete hospitais do Recife/Brasil, que receberam dro-
trecogina alfa entre 2003/2006. Foram obtidos dados
no manuseio da sepse conforme a campanha “Sobre-
vivendo a Sepse”, uso da drotrecogina alfa, mortalida-
de aos 28 dias e sangramentos intensos.
RESULTADOS: O APACHE Il médio foi 25,6 e o SOFA
médio foi 9,2; 95% dos pacientes apresentaram duas
ou mais disfungdes organicas e 98% apresentavam
choque séptico; 56% tinham menos de 65 anos. O foco
de infecgdo mais comum foi abdominal (48%) e respi-
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ratério (28%). Utilizou-se hidrocortisona em 61% dos
pacientes, e 29 (48,3%) morreram. Dos 38 pacientes
com choque séptico prolongado que nao o receberam,
28 (73,7%) faleceram. Cerca de 97 pacientes apresen-
taram glicemia ndo controlada, destes, 65% atingiram
controle glicémico estrito e a mortalidade foi 51,6%.
O ganho de fluidos variou de 600 mL a 9.400 mL nas
primeiras 24h. Disfungdo miocérdica foi detectada em
30 pacientes. A infusdo da drotrecogina-alfa foi inicia-
da em 24h em 45%, entre 24 e 48h em 35% e apos
48h em 20%. Morte ocorreu em 57% e sangramento
intenso em 9%.

CONCLUSOES: Observou-se divergéncias entre as
recomendacdes da campanha “Sobrevivendo a Sep-
se” e a pratica clinica. A mortalidade foi 57%, similar
a encontrada na literatura para pacientes com choque
séptico, independente do uso da drotrecogina-alfa.
Unitermos: Choque séptico, drotrecogina alfa, sepse,
tratamento

INTRODUCTION

Severe sepsis is a clinical syndrome triggered by the
presence of infectious agents in sterilized tissue. It is
characterized by intense inflammatory activity, espe-
cially in its earlier stages, and by activation of the coa-
gulation system’™4. In view of this, clinical studies have
tested the hypothesis that the use of endogenous anti-
coagulants with anti-inflammatory properties might be
effective for treating sepsis, balancing the inflammatory
response and recovering homeostasis®. Following on
from this, three factors were studied: antithrombin Ill,
tissue factor pathway inhibitor and protein C?°. The first
two of these produced frustrating results in phase llI
studies®” and only activated protein C was shown to be
effective in reducing the relative risk of death by 20%3.
The use of activated drotrecogin alpha was approved
for clinical practice in 2001 by the supervisory agencies
in the United States (Food and Drug Administration,
FDA) and in Europe (European Agency for the Evalua-
tion of Medicinal Products, EMEA). In 2004, the “Sur-
viving Sepsis” campaign® included the use of activated
protein C among its recommendations. This campaign
aimed at standardizing the management of cases of
severe sepsis and septic shock in order to reduce mor-
tality. However, more recently, criticism of the use of ac-
tivated drotrecogin alpha and of the “Surviving Sepsis”
campaign itself was published in prestigious medical
journals™®'2, in which the real efficacy of activated pro-
tein C was questioned. Since a new clinical study com-
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paring activated protein C with placebo might not be
feasible on ethical grounds, one way of obtaining data
on activated drotrecogin alpha would be by means of
studies using information from daily clinical practice. It
is also important to have regional data available to ena-
ble critical comparison with worldwide practices and
with other regions presenting different socioeconomic,
cultural and genetic conditions.

The aim of the present study was to describe the clini-
cal characteristics of patients who received activated
drotrecogin alpha, including indications; time elapsed
between organ dysfunction and the start of medication,
mortality at 28 days and the complications associated
with the medication. A secondary objective was to des-
cribe the practical application of therapeutic methods
such as glycemic control, corticoid use in patients
with septic shock, use of positive inotropics in sepsis-
induced myocardial dysfunction and vigorous volemic
resuscitation in patients with severe sepsis who were
given activated drotrecogin alpha.

METHODS

The present study was approved by the Medical Rese-
arch Ethics Committee of Hospital Agamenon Maga-
Ihdes, State of Pernambuco Health Department, and
was registered with the National Research Ethics Com-
mission of the National Health Council of the Ministry of
Health under number FR 93597.

This was a case series study. The data was obtained by
consulting patients’ clinical records by means of a spe-
cific form for patients hospitalized in the metropolitan
region of the city of Recife receiving activated drotreco-
gin alpha between January 2003 and October 2006.
According to information from the manufacturer, 119
courses of treatment with activated drotrecogin alpha
were acquired in the metropolitan region of Recife over
this period. The medical records of 110 of these pa-
tients were analyzed. Of these, three patients did not
start infusion of activated drotrecogin alpha, three me-
dical files were not in a good enough state to meet the
minimum requirements for information, two patients
had their infusions of the drug withdrawn on the or-
ders of the attending doctor and two were receiving the
drug for the second time during the same hospital stay
and therefore only the first utilization was taken into
account. Thus, data on 100 patients was used for the
analysis. The patients were from seven hospitals in the
metropolitan region of Recife, of whom 99 were from
six private tertiary-level hospitals and one was from a
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public tertiary-level hospital.

All the patients were given activated drotrecogin alpha
in a dose of 24 pg/kg/h, with the intention of completing
96h of infusion in an intensive care unit. The treatment
was indicated by the medical team of the unit and/or
the attending doctor.

Data on demographic factors, clinical factors, diagno-
sis on admission and comorbidities (diabetes mellitus,
cardiopathy, obesity, malignant neoplasia, chronic renal
insufficiency, chronic liver disease, chronic obstructive
pulmonary disease, Acquired Immunodeficiency Syn-
drome and thrombophilia) were collected. In addition,
the patients were classified as clinical or surgical cases.
The latter were defined as those undergoing any surgi-
cal procedure during the study period. Data on foci of
infection (pulmonary, urinary, abdominal, skin and sub-
cutaneous tissue, or in the bloodstream), etiological
agent, whether the infection was nosocomial (i.e. star-
ting more than 48h after hospitalization), presence of
septic shock (with the use of vasoactive drugs), acute
myocardial dysfunction (documented by echocardio-
gram or pulmonary artery catheter), lactate assaying
(mmol/L) at the start and end of drug infusion and co-
agulation disorders (low platelet count, i.e. < 100,000/
uL; INR elevation to twice baseline in the absence of
any drug explaining this; or a PTT rise to twice baseline
in the absence of concomitant use of any measure that
would explain this change) were also collected.

The APACHE I11"* and SOFA'™ scores were measured,
taking the baseline of the 24h preceding the start of
infusion. In calculating the APACHE Il and SOFA sco-
res for variables that were not measured on the spe-
cific day, the value for the preceding 24h was taken.
All laboratory and clinical data that were not available
were recorded as normal. To assess the neurological
state on the Glasgow scale for sedated patients, the
patient’s state prior to sedation was defined.

Data relating to the therapy were collected, such as
time elapsed between documentation of the first or-
gan failure (by means of SOFA) and the start of drug
infusion; continuous insulin use in cases of uncontrol-
led glycemia (when more than two blood glucose tests
yielded results greater than 150 mg% within 24h), with
the aim of maintaining glycemia levels between 80 and
150 mg%; use of endovenous hydrocortisone (100 mg
every 8h or 50 mg every 6h) to treat shock; difference
between fluid gain and loss over the first 24h after the
septic shock; whether there was any temporary inter-
ruption of activated drotrecogin alpha administration;
and whether 96h of infusion were completed.
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Information on any severe bleeding was recorded. This
was defined as intracranial hemorrhage, a need for
three or more units of packed red blood cells per day
for two consecutive days, or life-threatening bleeding
that was defined as such by the attending doctor or
the intensive care unit team. The observation period
for bleeding was from the start of infusion of activated
drotrecogin alpha until 24h after its definitive disconti-
nuation. Finally, mortality was recorded at 28 days after
infusion of the drug.

The definitions for infection were based on the crite-
ria of the NNISS (National Nosocomial Infection Sur-
veillance System) and on the diagnosis made by the
attending physician. Cases were considered to present
severe sepsis if the sepsis was associated with organ
dysfunction, hypoperfusion or hypotension. The main
signs for hypoperfusion were lactic acidosis, oliguria
and acute abnormalities in mental state. Septic sho-
ck was defined as the presence of sepsis that induced
hypotension that was unresponsive to adequate fluid
resuscitation, with signs of hypoperfusion or the use of
vasopressor drugs’®.

The statistical analysis was performed on the basis of
whether the patient was dead or alive at 28 days. The
patients were divided into two groups, with the aim of
identifying potential prognostic factors. The means of
the continuous variables were evaluated for their rela-
tionship with the outcome by means of Student’s t test.
The chi-squared or Fisher test was used for categorical
variables. Possible risk factors influencing the outcome
were identified by means of a three-stage process. In
the first stage, the possible associations between each
factor alone and the outcome were evaluated before
the continuous variables were categorized. In the se-
cond stage, the initial logistic regression model was
chosen. This was composed of all the factors that, in
the first stage, presented an observed significance level
(p value) of less than 0.20, as recommended by Hosmer
and Lemeshow. In the third stage, the stepwise method
was used to identify the final regression model, i.e. to
identify the risk factors that presented collective and
individual associations with the outcome. In the data
analysis, the Stata 9.2 SE software was used.

RESULTS
Fifty-three percent of the patients were female and
56% were under 65 years of age. The abdomen was

the most common site of infection, accounting for 48%
of foci, followed by the respiratory tract with 28%, the
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urinary tract with 11% and skin and subcutaneous tis-
sue with 9%. Thirty-three percent of the infections were
of nosocomial origin. Fifty-two percent of the patients
were surgical cases. Prominent among the comorbidi-
ties were cardiopathy (27%), diabetes mellitus (24%),
obesity (13%), malignant neoplasia (9%), “uncontrol-
led” malignant neoplasia (6%) and chronic renal insuffi-
ciency (6%) (Table 1).

Table 1 — Epidemiological and Clinical Characteristics of the Pa-
tients

Variables Mean + SD n =100 (%)
Gender
Female 53 (53)
Male 47 (47)
Age (years) 60 £ 18,2
Age < 65 years 56 (56)
Male > 65 years 44 (44)
Condition of the patient
Clinical 48 (48)
Surgical 52 (52)
Site of infection
Lung 28 (28)
Urinary tract 11 (11)
Intra-abdominal 48 (48)
Skin and subcutaneous tissue 09 (9)
Blood stream 02 (2)
Other 02 (2)
Nosocomial infection 33 (33)
Comorbities and other special con-
ditions
Cardiopathy 27 (27)
Diabetes mellitus 24 (24)
Obesity 13 (13)
Neoplasia 09 (9)
Chronic renal failure 06 (6)
Chronic liver disease 05 (5)
Acquired immunodeficiency 01 (1)
syndrome
Chronic obstructive pulmonary 04 (4)
disease
V-Leiden factor 01 (1)
Pregnancy 01 (1)
Total 100(100)

The mean APACHE Il score was 25.6 + 4.7 and the
mean SOFA score was 9.2 + 2.5. Around 95% of
the patients presented two or more organ dysfunc-
tions at the time the infusion was initiated. Septic
shock with the use of vasoactive drugs occurred in
98% of the patients and respiratory insufficiency
with the use of mechanical ventilation in 97%. Co-
agulation disorders occurred in 56% of the patients
(Table 2).
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Table 2 — Severity Scores and Therapeutic Interventions

Mean + SD n (%)
Baseline APACHE Il score 25.63 + 4.68
Baseline APACHE I
Score <25 29 (29)
Score >25 71 (71)
Baseline APACHE Il (quartiles)
Oto 16 04 (4)
17 to 21 14 (14)
22 to 26 29 (29)
> 27 53 (53)
Baseline SOFA score 9.2 +2.53
Baseline SOFA (quatrtiles)
Oto7 21 (21)
8to9 36 (36)
10to 12 37 (37)
>12 06 (6)
Number of organ dysfunctions at
the beginning of infusion
1 01 (1)
2 15 (15)
3 21 (21)
4 34 (34)
5 21 (21)
6 08 (8)
Baseline lactate (mmol/L) 413 +1.94
Final lactate (mmol/L) 3.5+ 3.94
Coagulation disorder 56 (56)
Mechanical ventilation 97 (97)
Vasopressor support 98 (98)
Cardiovascular dysfunction 30 (30)

Use of corticosteroids 60 (61)
Intravenous insulin 62 (63.9)
Temporary interruption of infu- 32 (32)
sion
A T from the first dysfunction to
starting drotrecogin *
<24h 45(45)
24 to 48h 35 (35)
> 48h 20 (20)
A hydric in the first 24h of shock +4320 + 2035 mL 100 (100)
Total ** 100 (100)

*AT =time in hours
** A\ hydric = difference between gain and loss of fluids
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Table 3 - Biological and Clinic Characteristics in the Group of
Patients who Died Compared to those Alive at 28 Days

Dead N (%) Alive N (%) p Value
Total 57 (57) 43(43)
Gender 0.259
Female 24 (51.1) 23 (48.9)
Male 33 (62.3) 20 (37.7)

Age (years) Mean + SD 61.72 +17.34 57.77 +19.23

< 65 years 32 (57.1) 24 (42.9) 0.974
> 65 years 25 (56.8) 19 (43.2)

Condition
Clinical 31 (64.6) 17 (35.4) 0.141
Surgical 26 (50) 26 (50)

Site of infection 0.084
Intra-abdominal 29 (60.4) 19 (39.6)
Lung 7 (60.7) 11 (39.3)
Urinary tract 02 (18.2) 09 (81.8)
Skin and subcuta- 06 (66.7) 083 (33.3)
neous tissue
Bloodstream and 03 (75) 01 (25)
others

Comorbities and spe-

cial conditions
Cardiopathy 14 (51.9) 13 (48.1) 0.527
Diabetes mellitus 16 (66.7) 08 (33.3) 0.251
Obesity 07 (53.8) 06 (46.2) 0.805
Neoplasia 05 (55.6) 04 (44.4) 0.927
Chronic renal fai- 04 (66.7) 02 (33.3) 0.697
lure
Chronic liver dise- 01 (20) 04 (80) 0.162
ase
Acquired  immu- 01 (100) 00 (0)
nodeficiency syn-
drome
Chronic pulmona- 03 (75) 01 (25) 0.631
ry disease
V-Leiden factor 00 (0) 01 (100)
Pregnancy 00 (0) 01 (100)

In 38 patients, the causative agent of the sepsis was
identified; of these 52.6% were Gram-negative bac-
teria, 36.8% were Gram-positive bacteria and 10.5%
were fungi.

All thirty patients who had acute myocardial dysfunction
that was attributed to sepsis used dobutamine as their
positive inotropic drug. Of the 98 patients with septic
shock who were using vasoactive drugs, only 60 (61%)
used hydrocortisone, at doses of 200 or 300 mg per day,
divided into three or four doses. Of these, 29 (48.3%)
died. Of the 38 patients with an indication for hydrocorti-
sone but who did not receive it, 28 (73.7%) died.
Ninety-seven patients presented uncontrolled glyce-
mia. Of these, only 62 (63.9%) achieved strict glycemic
control through the use of endovenous insulin. In this
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group, 32 (51.6%) died. Of the 35 patients with an indi-
cation for strict glycemic control but not submitted to
it, 22 (62.9%) died.

The difference between fluid gain and loss (delta H)
over the first 24h after the septic shock was positive:
4320 + 2035 ml, ranging from 600 ml to 9400 ml over
24h. There were no statistical differences in mean delta
H between survivors and non-survivors (Table 4).

Table 4 - Severity Scores and Therapeutic Interventions in the
Group of Patients who Died Compared to those Alive at 28 Days

Dead N (%) Alive N (%) p Value
Baseline APACHE Il (Mean + 26.88 + 4.32 23.98 + 4.6 0.002*

SD)
Baseline APACHE I 0.260
Score < 25 14 (48.3) 15 (561.7)
Score > 25 43 (60.6) 28(39.4)
Baseline APACHE Il quartiles < 0.001
0to 21* 09 (50) 09 (50)
22 to 26 09 (31) 20 (69)
> 27 39 (73.6) 14 (26.4)
Baseline SOFA (Mean + SD) 10.07 + 2.53 8.05 + 2.05 0.224%
Baseline SOFA quartiles < 0.001
0to 7* 05 (23.8) 16 (76.2)
8to9 20 (55.6) 16 (44.4)
10to>12 32 (76.2) 14 (26.4)
No. of organ dysfunctions at 0.048
the beginning of infusion
<2 09 (50) 09 (50)
>2to<4 32 (58.2) 23 (41.8)
>41t0<6 20 (69) 09 (31)
Baseline lactate > 2.5 34(60.7) 22 (39.3) 0.023
(mmol/L)
Final lactate > 2.5 mmol/L 4 (70.6) 10 (29.4) < 0.001
Coagulation disorder 7 (66.1) 19 (33.9) 0.039
Mechanical ventilation 7 (58.8) 40 (41.2) 0.200
Vasopressor support 56 (57.1) 42 (42.9) 1
Cardiovascular dysfunction 0 (66.7) 10 (33.3) 0.201
Use of corticosteroids 9 (48.3) 31(61.7) 0.032
Glycemic control 2 (51.6) 30 (48.4) 0.284
Temporary interruption of in- 7 (63.1) 15 (469) 0.591
fusion
A hydric in the first 24h of 4169 + 1884 4530+ 0.410*
shock® 2263
A Tfrom the first dysfunction 0.146
to starting drotrecogin®
< 24h 22 (48.9) 23 (51.1)
24 to 48h 20 (57.1) 15 (42.9)
> 48h 15 (75) 05 (25)
Completed 96h of infusion 23 39
Total 57(57%) 43 (43%)
* First and second quartiles were accumulated
** Third and forth quartiles were accumulated
# Student t test
&A hydric = difference between gain and loss of fluids
SA T = time in hours
139



HECKSHER, LACERDA AND MACIEL

The time elapsed between the first organ failure and
the start of infusion of activated drotrecogin alpha was
less than or equal to 24h in 45% of the cases, greater
than 24h and less than or equal to 48h in 35% and
greater than 48h in 20%. The mean time elapsed be-
tween the first organ failure and the start of infusion of
activated drotrecogin alpha was greater in the group of
patients that progressed to death (Table 4). Only 62%
of the patients completed the recommended total of
96h of infusion of activated drotrecogin alpha (Table 4).
Among the 38 patients who did not complete it, the
great majority (34 patients) did not do so because they
died during the infusion, while only four patients had
the drug withdrawn for other reasons (two due to coa-
gulation disorders and two due to bleeding).

Bleeding classified as severe occurred in nine patients
(9%). Five of these patients were surgical cases. Two
deaths related to bleeding occurred, both in the surgi-
cal group (Table 5).

Table 5 — Severe Bleeding Events during Infusion of Drotrecogin
Alpha (activated) in 100 Patients

Total Dead Alive p
N (%) N (%) Value
Severe bleeding events 09 (9 07(7) 02(2) 0.293

Severe bleeding events in surgical 05 (5) 03 (3) 02 (2) -
patients

Site of bleeding

Intra-abdominal 02(@2) 01(1) 01(1)
Intrathoracic 02 (2) 02(2) 00 ()
Urinary tract 01 (1) 01 (1) 00 ()
Skin and subcutaneous tissue 02 (2) 01 (1) 01 (1)
Intracranial 01 (1) 01 (1) 00 (0
Unknown 01 (1) 01 (1) 00 (0)

The outcome was death in 57% of the patients. When
the 20 patients who started on activated drotrecogin
alpha more than 48h after the first organ failure were
disregarded, the mortality rate became 52.5%. Of the
57 deaths, 55 were directly related to sepsis. The other
two patients died from bleeding.

Statistical analysis of the individual variables in relation
to the risk of death showed significant differences with
regard to the following: the mean and fourth quartile
of APACHE II; the second, third and fourth quartiles of
SOFA; the greatest number of organ failures; initial and
final lactate levels greater than 2.5 mmol/L; nonuse of
corticoids for treating septic shock; and presence of
coagulation disorders (Table 4).

In the multivariate analysis, it was observed that a final
lactate level (at the end of the infusion of activated dro-
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trecogin alpha) greater than 2.5 mmol/L was related to
the unfavorable outcome with an adjusted OR of 11.5
(95% CI from 2.6 to 51.6; p = 0.001). A greater risk of
death was also observed among the clinical patients,
with an adjusted OR of 4.8 (95% CI from 1.1 t0 21.3; p
= 0.04). None of the other variables presented a statis-
tically significant difference.

DISCUSSION

The first conclusion from the present study is the dis-
sociation between the recommendations of the “Sur-
viving Sepsis” campaign and their use in clinical prac-
tice. For example, it was seen that simple practices
that are known to reduce mortality, such as early fluid
replacement, are not implemented. The second con-
clusion is that the mortality of the patients with severe
sepsis submitted to activate drotrecogin-alpha under
the usual conditions of clinical practice is high, as de-
ath occurred in 57% of the patients submitted to the
drug. The death rate identified in the present study was
similar to that found for septic shock in Brazil by Silva
et al. (52.2%)'® and by Sales Jr. (65.3%)"7, in the United
States by Alberti et al. (60%)'® and in Europe by Vincent
et al. in 2006°, irrespective of whether activated drotre-
cogin alpha was used.

It could be argued that the poor results from using ac-
tivated drotrecogin alpha stemmed from the fact that
the patients in the present study presented conditions
of great severity, exemplified by the high frequency of
septic shock and ventilatory insufficiency. It was also
due to the use of exclusion criteria that differed from
those used in the PROWESS and ENHANCE stu-
dies®2%2!, Furthermore, a considerable proportion of the
patients started their treatment later than the recom-
mended limit of no more than 48 hours after the onset
of sepsis. It could also be argued that many of the pa-
tients were surgical cases, which may have delayed the
indication of therapy. Finally, not all the recommenda-
tions of the “Surviving Sepsis” campaign® had been im-
plemented. However, strong arguments against these
criticisms include the following: it has been recommen-
ded that this medication would be even more benefi-
cial for patients in a more severe condition; mortality
remained at a high level (52.5%) even after excluding
the patients who started to use the medication more
than 48 hours after the onset of sepsis; the use of the
drug by surgical patients did not delay its utilization;
and the frequency of bleeding in this group was not
greater than in clinical patients. The greater frequency
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of an abdominal focus identified in this study will have
contributed to a better therapeutic response, given that
the highest mortality was observed in respiratory infec-
tions. From an evaluation of the exclusion criteria in the
PROWESS? and ENHANCE? studies, it was noted that
around 14% of the patients in our study would have
been excluded from these major studies, such as liver
transplant patients, cases of “uncontrolled” malignant
neoplasia, pregnant women, cases of chronic renal in-
sufficiency undergoing dialysis treatment and patients
at a high risk for bleeding (traumatic brain injury). The
difference between the populations in the samples of
major studies and those encountered in daily practice
has already been pointed out by a number of authors?.
Finally, failure to adopt the measures recommended in
the “Surviving Sepsis” campaign is not exclusive to the
present study, having already been described by other
authors?.

The results from using activated drotrecogin alpha in
the present study are in line with what was found in
two studies that evaluated its efficacy in daily practi-
ce in ltaly?* and Canada?, which showed death rates
of 46.4% and 45%, respectively. These two studies
also showed higher death rates than those found in the
PROWESS® and ADRESS?! studies.

Our study also demonstrated a greater occurrence of
severe bleeding (9%) than that reported in the PRO-
WESS (3.5%)8, ENHANCES (3.6%)%° and ADRESS
(2.4%)?' studies and was very similar to the ltalian
(10.9%)* and Canadian (10%)? ones. The reason for
this difference does not seem to result from the pro-
portionally greater number of surgical patients in our
study, although such patients are recognized as being
more prone to bleeding?. We found that the proportion
of bleeding among surgical patients (9.6%) was similar
to that of clinical patients (8.3%).

With regard to the implementation of other practices
that are recommended for sepsis treatment, the “Sur-
viving Sepsis” campaign® recommends the continuous
use of insulin to keep the glycemic levels lower than
150 mg%, with frequent monitoring in order to prevent
hypoglycemia. The severity of our patients’ conditions
indicated that they would stay in intensive care units for
more than three to five days, and thus would constitute
a group that would benefit more from using a sche-
ma for rigidly controlling glycemic levels?. It should be
noted that only 63.9% of the patients with an indica-
tion were actually using insulin. The lack of association
between insulin use and favorable outcomes may be
related to the small number of cases evaluated and/
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or to not having fully implemented the protocol (use of
low insulin doses, leading to a greater time required for
achieving glycemic control) or to the lack of real benefit
of this intervention in septic patients. This last point
recently arose in the VISEP study?, which concluded
that the use of intensive insulin therapy in critically ill
patients with sepsis increased the risk for serious ad-
verse events related to hypoglycemia.

Several studies have shown that low doses of hydro-
cortisone in septic shock patients who had been using
vasoactive drugs caused a significant improvement in
their hemodynamics, and a beneficial effect on survi-
val?*%!, based on the concept of relative adrenal insuffi-
ciency during septic shock. Thus, the “Surviving Sep-
sis” campaign of 2004° recommended the use of 200
to 300 mg of hydrocortisone per day for septic shock
patients. The conflicting data from the CORTICUS?2
study, which evidenced no benefits from using corti-
coids in septic shock, resulted in changes introduced
in the new edition of the Surving Sepsis Campains of
2008%2, suggesting the consideration (instead of the
clear indication) of intravenous hydrocortisone for adult
septic shock when hypotension responds poorly to
adequate fluid resuscitation and vasopressors. Among
our 98 septic shock patients who had been using vaso-
active drugs, only 60 (61%) used hydrocortisone at the
recommended doses. Among those who used this cor-
ticoid, mortality was 48.3%, while among those who
did not use it, it was 70%. In evaluating possible asso-
ciations between each factor alone and the outcome of
death, nonuse of corticoid was significantly associated
with death, although this difference was not confirmed
in multivariate analysis. This result was very likely due
to the small number of patients in our sample. Ano-
ther important finding was the relatively low frequency
(61%) of hydrocortisone use for septic shock among
our patients, which may have been due to the doubts
that still exist regarding its effectiveness and risks.
Around 40% to 50% of the patients with severe sepsis
had some form of acute dysfunction of the left ventri-
cle®%. There is a consensus that myocardial dysfunc-
tion is related to a lower survival among patients with
severe sepsis or septic shock® and dobutamine use is
recommended for improving ventricular performance®.
In the present study, around 30% of the patients (all
with septic shock) presented myocardial dysfunction
that was documented by echocardiograms or pulmo-
nary artery catheters, as a result of which they made
use of dobutamine. The relatively small percentage of
myocardial dysfunction might be questioned in relation
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to its severity among our group and the high death rate.
We believe that this may have resulted from the low
number of pulmonary artery catheters used, and the
fact that echocardiograms were not routinely taken in
septic shock patients.

The study by Rivers et al.®® demonstrated the importan-
ce of fluid replacement for patients with severe sepsis,
based on the objectives of central venous pressure of 8
to 12 mmHg; mean arterial pressure > 65 mmHg, urine
flow rate > 0.5 mL/kg/h and central venous saturation
> 70%. It also showed the importance of early repla-
cement (within the first six hours). The present study
only evaluated the total fluid difference for the first 24
hours after the septic shock, which makes it difficult
to make comparisons with the strategy of aggressi-
ve early fluid replacement recommended by Rivers et
al. in 2001 and by the “Surviving Sepsis” campaign in
2004°. What can be clearly seen is the wide variation,
with fluid gains over 24 hours that ranged from 600 to
9400 mL. This range of variation may be related either
to the heterogeneity of the patients in the sample or to
a lack of standardization in the management of fluid
replacement.

The design of the present study contained intrinsic se-
lection and confounding biases, since it involved small,
highly selected groups. Because of the retrospective na-
ture of this study, it is of little value for studying progno-
ses and cause-effect relationships. Obtaining data from
medical files involves the use of impressions and data
recorded by third parties at different times in the past,
without any commitment to following protocols, thereby
carrying the risks of losses and interpretation bias. The
lack of any control group for comparisons makes con-
clusions difficult. Finally, the absence of statistically sig-
nificant results may have resulted from the small number
of cases evaluated. On the other hand, despite these
biases, the present study was able to bring together a
considerable number of patients with severe sepsis who
were treated with activated drotrecogin alpha in the usu-
al treatment conditions in an intensive care unit, in other
words, in “real life” conditions.

The results from the present study, together with tho-
se of other recent studies, raise important questions
regarding the use of activated drotrecogin-alpha and
the risks of its use in daily clinical practice. They also
raise the question of the extent to which patients are
benefiting from relatively new and low-cost therapeu-
tic strategies that indicate benefits such as treatment
of myocardial dysfunction due to sepsis, and vigorous
fluid replacement.
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