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Comparison Between Dopamine and Norepinephrine in The Treatment of
Septic Shock in Wad Madani Emergency Hospital Gezira

state, Sudan

(2016)
Salih Abker Salih Ibrahim
Abstract
Sepsis is a complex syndrome often resulting in multiple organ dysfunction major
cause of death intensive care units worldwide and extremely challenging problem to manage
.septic shock is systemic inflammatory response syndrome plus blood pressure less than 90
mmHg systolic despite adequate fluid resuscitation. A descriptive hospital based was
conducted at Wad Madani Emergency hospital , aimed to assess compare of clinical effect
between dopamine and norepinephrine in the treatment of septic shock . The study audited
from May 2015

-

April 2016 , the study based on primary data obtained from a total of

25 participants at this hospital . A structured the data through retain back to fill of patients .
The data was analyzed by statistical package of social science (SPSS) computer program ,
chi-squire test used to determine the association between variables , such as gender , fluid
balance , blood pressure , urine output heart rate , blood gases , PH ,complication and
duration of stay in ICU. The study revealed that : the study population age range between (20
to above 80 y ) most of them male 45 (75%) with mean age 60y, and 15(25%)were female
with mean age of 50y , regarding fluid balance after fluid resuscitation 75% patients were
treated with norepinephrine improved blood pressure as well as 15% patients were treated
with dopamine , urine output in the group of dopamine was significantly higher than
norepinephrine at different point (P<0.05) , heart rate was higher in dopamine than
norepinephrine with significant different between the two groups (P<0.01) , blood gases
improved 48% in dopamine groups and 52% in norepinephrine groups . Complications
occurred in 28 (48%) on dopamine and in 17 (27 % ) on norepinephrine . The study
concluded , norepinephrine better choice for the patients of septic shock with tackycardia and
dopamine better choice for patients with renal dysfunction .It recommended to assess every
patients for the cardiovascular and renal system .
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مقارنة بين الدوبامين والنورابينفرين في معالجة الصدمة االنتانية بمستشفى ود مدني للطواري(-
)2016
صالح ابكر صالح ابراهيم
ملخص الدراسة
اإلنتان هو متالزمة معقدة غالبا ما يؤدي إلى ضعف أعضاء متعددة وهو سبب رئيسي للوفيات في وحدات
العناية المركزة في جميع أنحاء العالم ومشكلة صعبة المعالجة . .الصدمة االنتانية هي متالزمة االستجابة االلتهابية
الجهازية باإلضافة إلى انخفاض ضغط الدم االنقباضي إلي أقل من 90مليمتر زئبق على الرغم من تعويض السوائل
الكافية  .هذه الدراسة وصفية لتقييم تعامل مستشفى ود مدني للطوارئ مع االنتان الدموي  .الهدف من هذه الدراسة هو تقييم
التاثير السريري لكل من الدوبامين و النورابينفرين في معالجة الصدمة االنتانية  .اجريت الدراسة في الفترة من مايو
---- 2015ابريل  ، 2016بنيت هذه الدراسة على معلومات اولية تم الحصول عليها من  25مشارك تغطية شاملة و
باستبيان لجمع البيانات من خالل الرجوع الى فوايل المرضي  ،تم تحليل البيانات عن طريق الكمبيوتر بواسطة برنامج
الحزمة االحصائية للعلوم االجتماعية  .تم اجراء اختبار كاي لقياس العالقة بين المتغيرات التي تتمثل في الجنس  ،معادلة
السوائل  ،ضغط الدم  ،خروج البول  ،ضربات القلب  ،غازات الدم ،االس الهيدروجيني ،المضاعفات و فترة مكوث في
العناية المكثفة  .و كشفت نتيجة الدراسة ان  :الفئة العمرية لمجتمع الدراسة كانت اعمارهم ما بين عشرين الى ما فوق
الثمانون عاما و كان معظم المشاركون من الذكور  )%75(45بمتوسط عمر  60سنة  ،و  )%25(15من االناث مع
متوسط عمر  50سنة  ،فيما يتعلق بموازنة السوائل ( )%75من المرضي في مجموعة النورابيفرين تحسن مستوى الضغط
بعد اعطاء السوائل المناسبة  ،و ( )%15من مجموعة الدوبامين  .خروج البول كشفت الدراسة ان هنالك متغيرات بين
الدوبامين و النورابينفرين عند اجراء اختبار كاي لقياس المتغيرات و كذلك في عدد ضربات القلب  ،غازات الدم الدم
تحسن ( )%48من المرضي بعد استخدام الدوبامين و ( )%52بعد استخدام النورابينفرين  ،حصلت المضاعفات بعد
استخدام الدوبامين في  )%48( 28و  )%27( 17النورابينفرين  .خلصت الدراسة الى ان النورابينفرين افضل في حاالت
االنتان الدموي المصحوبة بزيادة عدد ضربات القلب و عدم نظمية القلب  ،الدوبامين افضل في حاالت االنتان المصحوبة
بقصور في وظائ ف الكلي  .اوصت الدراسة بضرورة تقييم كل مرضي االنتان الدموي لكل من الجهاز القلبي الوعائي و
وظائف الكلي .
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1.Introduction
1.1 Background :
Septic shock is life threating condition that is associated with high
mortality in the intensive care unit ( ICU) the administration of fluids which is
first line therapeutic strategy is often insufficient to stabilize the patients and
vasopressor agent are frequently required to correct hypotension also is a kind
of clinical syndrome with microcirculation disturbance caused by pathogenic
micro organism and their toxin . it’s likely to induce metabolic disorder , cell
damage and multiple organ dysfunction syndromes(MODS) (Rosario AL et al .,
2011) .

In animal and human models of early sepsis, global tissue hypoxia results from
hemodynamic perturbations that create an imbalance between systemic oxygen
delivery and demands. These perturbations can include hypovolemia, decreased
vasomotor tone, decreased arterial oxygen content, myocardial depression,
increased metabolic demands, and impairment of systemic oxygen utilization
via microcirculatory or mitochondrial derangements (cytopathic tissue hypoxia)
(Kasnitz P et al .,1976). A critical decrease in systemic oxygen delivery is
followed by an increase in the systemic oxygen extraction ratio and a decrease
in mixed or central venous (SvO2 or ScvO2) oxygen saturation. Anaerobic
metabolism ensues when the limits of this compensatory mechanism cannot
maintain systemic oxygen consumption leading to lactate production (Rivers E et
al ., 2001). The final, and often terminal, stage is an impairment of systemic

oxygen utilization. Patients in this stage have elevated ScvO2, increased lactate,
and decreased systemic oxygen consumption .
As a result of this early response, distinct hemodynamic phenotypes emerge.
Characterizing patients by distinct hemodynamic phenotypes using ScvO2,
lactate, and blood pressure provides diagnostic, therapeutic, and prognostic
staging of sepsis for study comparisons. These hemodynamic phenotypes reflect
12

distinct stages along a continuum of disease whether pre-hospital, in the
emergency department (ED), on general practice floors or in the intensive care
unit (ICU) setting.
Treatment for septic shock all aim at improving hypotension and vascular
activity . vasopressor is commonly used for treating septic shock , dopamine
and norepinephrine as the first line vasoactive agents are widely applied in
treating septic shock , while studding the clinical effect of dopamine and
norepinephrine in the treatment of septic shock , and able to enhance
homodynamic status in improving blood perfusion of visceral organ (American
College .,1999).

Dopamine excited adrenergic receptor in sympathetic

nervous system and

dopamine receptor that locates in kidney , mesentery , coronary artery and
cerebral artery and the effect had does dependency . Nor epinephrine is a potent
vasoconstrictor and inotropic stimulant it act on alpha -1 , Alpha 2 and beta -1 ,
alpha adrenergic effects increase vascular tone but may decrease cardiac output ,
beta adrenergic effects help to maintain blood flow through inotropic and
chronotropic effect (Dellinger RP et al .,2012).
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1.2 Justification :
1-Septic shock in becoming more common and high mortality rate .
2-Were identified that compared the effects of dopamine – norepinephrine in
patients with septic shock .
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1.3 Objectives :
1.3.1 General Objective :
There has long –been controversy about the possible superiority of
norepinephrine compared to dopamine in the treatment of shock . The objective
was to evaluate the effects of norepinephrine and dopamine on outcome and
adverse events in patients with septic shock .
1.3.2 Specific objectives :
1- Among patient with septic shock , how does dopamine compare to
norepinephrine in decreasing mortality .
2- To verity and compare the efficacy and safety of dopamine and
norepinephrine in septic shock .
3- To analysis and evaluate the effect on outcome and adverse event .
4- To determine what use in first line .
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2. LITRETURE REVIEW

2.1 The history and development of early goal-directed therapy (EGDT)
Beginning in the early 1990s, the EGDT Collaborative Group challenged the
paradigm of sepsis care as an “ICU disease” by applying similar urgent diagnostic and
therapeutic principles as used for acute myocardial infarction, stroke, and trauma at the point
of presentation in the ED. At that time, no structured formal worldwide accepted protocols
for early identification and treatment of patients with sepsis existed. The observations of high
mortality, fractured, and unstructured care triggered a series of investigations using a systembased approach to identify delays in patient diagnosis and care before hospital admission.
Combining system issues with the early pathogenesis and natural progression of sepsis
required the development of unique diagnostic and risk stratification criteria to detect patients
at risand most likely to benefit (Lewis RJ .,2010).

From EGDT to ProCESS, ARISE and ProMISe
EGDT is comprised of early identification of high-risk patients, appropriate cultures,
source control, and administration of appropriate antibiotics. This is followed by early
hemodynamic optimization of oxygen delivery, guided by preload (central venous pressure
(CVP) or surrogate targeting with fluids), afterload (mean arterial pressure (MAP) targeted
with vasopressors), arterial oxygen content (packed red blood cells and/or oxygen
supplementation), contractility (inotropic agents), and decreasing oxygen consumption
(mechanical ventilation and sedation), and guided by ScvO2. These principles were
essentially best practice recommendations for sepsis management in the ICU setting (Jones
AE .,2013).
After observing a local hospital mortality of over 50 % for severe sepsis and septic shock, an
institutional quality improvement initiative led to the randomized controlled trial of EGDT
between 1997 and 2000 (Gunn SR et al .,2005). After validity, reliability, and feasibility
testing across multiple healthcare settings both nationally and internationally for over a
decade, EGDT became part of the fundamental components of the sepsis resuscitation bundle
for the Surviving Sepsis Campaign (SSC), the National Quality Forum and Centers for
Medicare and Medicaid Services (Al-Khafaji A et al .,1988).
Since the EGDT publication, significant scientific interest was generated to "disassemble or
unbundle" early sepsis resuscitation and question the value of its individual components
16

(Bellomo R et al .,2008 , Hopkins JA et al ., 1983). Even though EGDT was based on a
series of investigations to systematically improve sepsis outcomes, it has been inappropriately
characterized as a hemodynamic optimization study driven by CVP and ScvO2 as targets for
early shock resolution (Yealy DM et al ., 2014 , Peake SL et al .,2014). There was also the
additional question of its external validity because it was a single center study with an
“unusually high” control group mortality of 46.5 %. Recently, a "trio of trials" which
examined versions of EGDT called ProCESS (Protocol-Based Care for Early Septic Shock),
ARISE (Australasian Resuscitation in Sepsis Evaluation) and ProMISe (Protocolized
Management in Sepsis) were published from a related consortium of investigators (Mouncey
PR et al ., 2015 , Angus DC et al ., 2015).
The trio of trials of EGDT reported an unprecedented all-time low in sepsis mortality for all
treatment groups compared to historical controls. However, they concluded: "EGDT does not
show improved survival for patients randomized to receive EGDT compared to usual care or
to less invasive alternative hemodynamic resuscitation protocols. EGDT is, however,
associated with increased admission to ICU. Our findings do not support the systematic use
of EGDT in the management of all patients with septic shock or its inclusion in the Surviving
Sepsis Campaign guidelines” (Levy MM .,2014). The purpose of this review is to provide the
reader with the critical information needed to objectively interpret the purpose, methodology,
results, and conclusion of the trio of EGDT trials (Gattinoni L .,2015 , Vincent JL .,2010).
Enrollment procedures and logistics
The location, number of centers, hospital setting and size, and number of ED visits for
the EGDT and trio of EGDT trials are noted. Trials were primarily conducted in
academic/tertiary care centers, where higher patient volumes are associated with better
outcomes (Russell JA, Vincent JL .,2013). The trio of EGDT trials began 8 years after
completion of the EGDT trial, were conducted over a 5-year period, and published more than
14 years after the EGDT trial. This time period also paralleled the introduction (2004) and
two revisions of the SSC guidelines in 2008 and 2013 (Walkey AJ, Wiener RS .,2013).
Enrollment characteristics and dataEligible patients were excluded in 10.4 %, 65 %, 42.7 %,
and 55.4 % of the EGDT, ProCESS, ARISE, and ProMISe trials, respectively. The
enrollment rate was 7 patients per month for the EGDT trial compared with 0.5 to 0.7 patients
per month per center in the trio of EGDT trials .Daytime and weekday enrollment (as in the
ProMISe trial) is associated with lower mortality when compared to nighttime and weekends
(Bell CM, Redelmeier .,2001 , Powell ES et al .,2013). High exclusion rates, convenient
enrollment, low patient per site relative to high-volume recruitment, and a 5-year duration of
17

enrollment methodologically challenges the external validity of even large randomized trials
(Kreymann G et al .,1993).

Baseline enrollment criteria (SIRS, lactate, and blood pressure)
An increased respiratory rate, lower partial pressure of carbon dioxide, and decreased
temperature were the more prominent systemic inflammatory response syndrome (SIRS)
criteria in the EGDT study patients. Additionally, the EGDT study patients had a greater
degree of metabolic acidosis and lower ScvO2, reflecting greater shock severity .( Hussain et
al .,1985 , Tiruvoipati R et al ., 2010). While lactate remains an excellent early screening
tool, the incidence of a normal lactate level in septic shock is frequent, necessitating an
alternative method of risk stratification such as hypotension (Boulain T et al .,2014 ,
Wacharasint P et al .,2012). On the other hand, intermediate lactate levels (2–4 mM/L) are
also associated with increased mortality which is significantly reduced (19 % odds ratio for
hospital mortality) with protocolized care (Liu VX et al ., 2015 , Puskarich MA et al .,2014).
Comparison of enrollment criteria and resuscitation endpointsA hypotensive episode is
associated with an increased risk of death and the response to an adequate fluid challenge
improves upon this discriminatory value (Song YH et al ., 2012 , Mikkelsen ME et
al .,2009). The fluid challenge requirement of EGDT (20–30 mL/kg) after randomization into
the study was significantly higher than the 1 liter fixed bolus over 60 min prior to
randomization used in the trio of EGDT trials. Patients enrolled in these trials because they
remained hypotensive after 1 liter of crystalloid may not be similarly enrolled in the EGDT
trial if they were given 20–30 mL/kg of fluids.
2.2 Methodology—ED presentation, duration of stay and blinding of care
Randomization and protocol completion was exclusively performed in the ED
(minimum of 7–8 h) in the EGDT trial to reflect the reality of care and maximize external
validity (Lee SJ et al .,2014 ). This compares to a length of stay of less than 3 h in the ED
and the remainder in the inpatient setting in the trio of EGDT trials. National initiatives to
admit patients to the hospital within 4 h of ED presentation (ProMISe and ARISE) may have
improved sepsis care (Jones AE et al .,2006 , Geelhoed GC et al .,2012). It has also been
noted in the USA that early ICU admission not only improves the processes of care but
contributes to diminishing mortality (Mason S et al .,2012 , Chalfin DB et al .,2012).
In the EGDT trial, the admitting inpatient clinicians (ICU) were completely blinded to the
randomized treatment group in the ED and clinical variables related to the study during the
72-h follow-up. This included blinding to lactate (and lactate clearance) as well as ScvO2
18

values over 72 h as they were not a standard of care and not readily available in the chart. In
contrast, the care provided in the trio of EGDT trials was unblinded. The adverse
hemodynamic or sudden cardiopulmonary events that occur as a result of the transition and
turnover of care from ED to ICU are diminished if care is unblinded and provided by a
coordinated research or inpatient team.

Antibiotic therapy
The encouragement or requisite for antibiotic administration prior to enrollment in the
trio of EGDT trials is a significant intervention .An 8.5 % increase in mortality for a 6-h
delay or a 7.6 % increase in mortality (septic shock) for each hour of delay from the time of
diagnosis to antibiotic therapy has been observed (Valley TS et al .,2015 , Ferrer R et al .,
2014). The mortality benefit of timely antibiotic administration is further enhanced by
antibiotic appropriateness (Kumar A et al .,2006).
Screening for SIRS criteria, lactate levels, fluid challenge (for hypotension), and antibiotics
was a requisite for site enrollment at the centers of the trio of EGDT trials. These
interventions can alter the natural trajectory of sepsis progressing to more severe disease, thus
mitigating the need for aggressive intervention.
Fluid and vasopressor therapy
From hospital arrival to the end of the 6-h study period the total fluid volume given
ranged from 3.5 to 5.5 liters for the EGDT and trio of trials study groups. Overall, because of
the greater lead time prior to enrollment in the trio of EGDT trials, the total volume given
was actually similar to the EGDT study treatment group. The comparative differences in fluid
therapy were 1482 mL (42.4 %), 697 mL (16 %), 175 mL (4.1 %), and 229 mL (4.4 %)
between the EGDT and usual or control care treatment groups in the EGDT, ProCESS,
ARISE, and ProMISe trials, respectively .
In the EGDT study, the greater volume therapy or treatment effect during the 6 hours of
resuscitation was associated with a greater reduction (13.8 %) in vasopressor therapy, less
volume therapy (2 liters or 23 %) and lower mechanical ventilation rates (14.2 %) between
the EGDT and control group during the subsequent 6- to 72-h time period.
Early and more frequent administration of vasopressors in the trio of EGDT trials may result
in a hemodynamic phenotype of "vasodilatory septic shock" which is associated with a lower
mortality risk as described . (Hernandez G et al 2011). Waechter et al. further report that
vasopressor use in the first hour may be associated with increased mortality in patients of
greater illness severity (Waechter J et al ., 2014).
19

Central venous catheterization
In the EGDT trial, the timing of central venous catheter (CVC) placement was earlier
compared to the trio of EGDT trials because it was an emergent standard of care provided in
both treatment groups. As a result, the lower baseline CVP and ScvO2 values in both
treatment groups are more consistent with experimental models of sepsis where hypovolemia
is predominant .The normal CVP (>10 mmHg) at study entry in the ARISE trial suggests
adequate volume resuscitation at enrollment. CVC placement rates were 57.9 %, 61.9 %, and
50.9 % in the control groups of the ProCESS, ARISE, and ProMISe trials,
respectively .These CVC placement rates exceed the "real life" CVC placement rate of
35.4 % noted in large observational quality improvement studies where associated mortality
reduction is from 47.7 % to 29.5 % (almost identical to the EGDT study) (Levy MM et
al .,2014). CVC insertion (within 12 h of diagnosis) and attainment of the target CVP ≥8 mm
Hg has been associated with lower in-hospital death (Walkey AJ et al .,2013). The CVC
placement rates in the trio of EGDT trials potentially narrows the treatment effect between
the studied groups.
Central venous oxygen saturation (ScvO2)
Similar to a low CVP, a low ScvO2 (<40 %) is a consistent finding in
experimental models and observations of early human sepsis (Astiz ME et al .,2013). The
lower ScvO2 values in the EGDT trial reflect earlier CVC placement, greater shock severity,
or imbalances between DO2 (oxygen delivery) and VO2 (oxygen consumption) before
corrective interventions (Hernandez G et al .,2009 , Ho KM et al .,2008). The frequency of
ScvO2 less than 70 % has been reported as 36 % to 45.4 % in ED patients and up to 53 % of
ICU admissions. ScvO2 below 70 % upon ICU admission is associated with a 10.4 %
increase in hospital mortality (Pope JV et al .,2010).
Did the trio of EGDT trials shed light on the role of ScvO2 as an important endpoint of
EGDT when the initial mean ScvO2 was 71 %, 72 %, and 70 % in the ProCESS, ARISE, and
ProMISe trials, respectively, along with a normal CVP .In the EGDT trial, the mean (and
median) ScvO2 of 49 % at randomization was 2 standard deviations below the target ScvO2
of 70 %. In other words, 97.5 % of enrolled patients actually required specific steps to
normalize ScvO2. Assuming that ScvO2 values were normally distributed—and they were
reported and analyzed in the trio of EGDT trials as parametric (normally distributed) data—
the median value for ScvO2 would also be greater than or equal to 70 %, indicating that half
of the patients had a normal baseline ScvO2 or reached the targeted endpoint of EGDT at the
time of randomization. Assuming that randomization was effective in the trio of EGDT trials,
20

half of patients in the usual care arms of the studies also would not have “required” specific
steps of EGDT to reach this endpoint.
Intention-to-treat (ITT) analysis was a component of the trio of EGDT trials. ITT analysis is
limited when the endpoint of the variable in question (ScvO2 and CVP) is achieved at the
time of randomization (Gupta SK .,2011). A methodologically more appropriate
investigation would randomize patients who required normalization of ScvO2 (or with low
baseline ScvO2) to receive EGDT versus usual or other forms of care. Unfortunately, without
having a CVC inserted, the investigators of the trio of EGDT trials did not have a mechanism
for screening those patients with low ScvO2 after meeting the same enrollment criteria as the
EGDT trial .
Myocardial dysfunction
Myocardial dysfunction can be present in up to 15 % of septic shock patients, and
more frequent in the presence of cardiovascular co-morbidities (Kumar A et al .,2000). In
addition, greater use of mechanical ventilation can potentiate adverse heart–lung interactions
necessitating cardiovascular manipulation (de Montmollin E et al ., 2016). The
hemodynamic phenotype of myocardial dysfunction (low ScvO2, increased CVP and lactate)
may be absent on physical examination but is associated with increased mortality (Ander DS
et al .,1999 , Rivers EP et al .,2007). Inotropic therapy is associated with increased fluid
administration as a result of reducing CVP secondary to lowering ventricular end-diastolic
pressure (improving compliance) and allowing for fluid administration (Mark DG et
al .,2014). Ultrasound assessment has also emerged as a common tool in the ED management
of shock. Recent literature suggests that left ventricular strain seen on cardiac ultrasound
during sepsis is associated with a decreased ScvO2 and increased lactate (Lanspa MJ et al .,
2015). The use of cardiac ultrasound has therefor a potential impact on therapeutic
interventions used. The trio of EGDT trials did not formally discuss the use of ultrasound or
other technologies (i.e., pulmonary artery catheter) and their treatment effects on usual care.
Mechanical ventilation
The greater need for mechanical ventilation in the EGDT trial patients compared to
the trio of trials is multifactorial and provides unique therapeutic and outcome dimensions
(Delbove A et al .,2015). At enrollment, there were greater degrees of respiratory demands
(increased respiratory rate and decreased partial pressure of carbon dioxide (PaCO2) and
increasing shock severity (increased lactate and decreased ScvO2) in the EGDT trial
patients .Patients with acute pulmonary edema were excluded from the trio of EGDT trials
without specifying a cardiogenic or non-cardiogenic etiology (acute lung injury (ALI)).
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Mechanical ventilation alters the hemodynamic phenotype in severe sepsis and septic shock
compared to a spontaneously breathing patient (Delbove A et al .,1993). While ScvO2
generally increases upon the introduction of mechanical ventilation, hemodynamic
perturbations resulting from adverse heart–lung interactions may trigger more therapeutic
interventions (Delbove A et al .,1993). These can range from modifying the fraction of
inspired oxygen, positive end-expiratory pressure, fluid administration, vasoactive agents,
and decreasing the work of breathing after intubation (Legrand M et al .,2014).
Normalization of SvO2 even up to 47 h after disease onset is associated with improved
outcomes and decreased duration of mechanical ventilation in the setting of ALI . Decreased
duration of mechanical ventilation is associated with more efficient and definitive shock
resolution as noted up to 72 h in the EGDT group of the original trial when compared to the
control group (Estenssoro E et al .,2005).
The SSC database from 2005 to 2008 reports a mechanical ventilation rate of 52.4 %
(7877/15,022 patients) which is almost identical to the EGDT study .Mortality rates in this
report were 48.3, 45.7, and 33.0 % in mechanically ventilated patients with ALI, without ALI,
and without mechanical ventilation, respectively. In a cohort study of the Healthcare Cost and
Utilization Project Nationwide Inpatient Sample, Attaway et al. also reported that mortality
decreased more in sepsis patients requiring mechanical ventilation (n = 884,848; from
64.1 % to 39.7 %; p < 0.05) compared to those that did not require mechanical ventilation
(n = 6,963,920; 14.8 % to 9.0 %; p < 0.05). They specifically stated that “this occurred
over a decade following the introduction of EGDT (2001 to 2012)” . This 24.4 % reduction in
mortality is multifactorial, with protective lung strategies accounting for 8.7 % and the
remainder attributed to other interventions such as EGDT . The EGDT trial is unique because
it was conducted before the introduction of protective lung strategies and alternative fluid
management strategies (Wiedemann HP et al .,2006).
Corticosteroids
Adrenal dysfunction has been found to be present in up to 19 % of vasopressordependent patients following adequate volume resuscitation in the ED (Rivers EP et
al .,1999). Over 8 % of all treatment groups in the ProCESS trial received steroids prior to
randomization . In the ARISE trial, 36.9 % of the EGDT group versus 35.9 % of the usual
care group received steroid therapy within 72 h due to co-enrollment in a double-blind
randomized trial of corticosteroids in septic shock as noted in the supplemental material of
the study . In the ProMISe trial , 4–5 % and 11–12 % of both treatment groups received
steroids at baseline and within 6 h, respectively. While the impact of steroids on mortality
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draws continued debate, recent evidence suggests that early treatment (within 9 h) decreases
the vasopressor requirement and positively impacts outcome, especially in patients with
higher illness severity (Annane D et al .,2009 , Katsenos CS et al .,2014). The use of
steroids for vasopressor refractory shock was absent in the EGDT trial.
Defining usual care and other influences on mortality
The trio of EGDT trials was conducted during a period of diminishing sepsis
mortality (Dellinger RP et al .,2004). Quality improvement initiatives and other technologies
implemented over this time include pre-hospital management (Band RA et al .,2011),
healthcare provider education (Capuzzo M et al .,2012), sepsis and antibiotic administration
alerts , ultrasound, stroke volume, or pulse pressure variation , lactate clearance , scoring
systems , rapid response teams , telemedicine , around the clock intensivist staffing , early
referral to larger hospitals , palliative care , state-wide sepsis initiatives , improved coding ,
and documentation .
As a result of the ubiquitous nature of the SSC over the last decade, sepsis protocols or
quality improvement initiatives were evident in a majority of the ProCESS trial sites before
or during conduct of the trio of EGDT trials . The Sepsis Six and SEPSIS KILLS pathway
were nationally implemented prior to or paralleling the ProMISe and ARISE trials and have
been associated with increased resuscitation bundle compliance and improved mortality .
These generically comprise administering high-flow oxygen, obtaining blood cultures,
administering broad spectrum antibiotics and intravenous fluid challenges, and measuring
serum lactate and hemoglobin along with accurate hourly urine output. The administration of
supplemental oxygen can significantly increase and potentially normalizes ScvO2 even
before enrollment . This is followed by reassessment and early referral to the ICU.
Compliance to the resuscitation bundle elements (lactate, cultures, antibiotics, fluid
challenge, and even CVC placement) in the usual care or control groups was over 50 % in
each of the trio of EGDT trials. This resulted from CVC placement as a standard of care by
usual care or control care clinicians. Large observational studies have shown that even when
resuscitation bundle compliance rates improve from 7 % to 29.2 %, mortality is reduced from
45.7 % to 29.5 % for an absolute risk reduction of 16.5 % and a relative risk reduction of
36 % (Rhodes A et al .,2015).
The trio of EGDT trials did not examine the impact of delayed care. A significant mortality
reduction has been observed even with significant delays (up to 12 h) before initiating EGDT
(Sohn CH et al .,2014). Patients could potentially receive usual or control arm care during
the 6-h study period of the trio of EGDT trials and then receive delayed EGDT or a facsimile,
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thus altering the treatment effect between groups. De Backer , et al . Conclusion in patients
with septic shock dopamine administration is associated with greater mortality and a higher
incidence of arrhythmic events compared to norepinephrine administration .
What is the true baseline, control group or usual care mortality?
Mortality from severe sepsis and septic shock over the decade prior to and paralleling
the conduct of the trio of EGDT trials has undergone a consistent and significant decrease
For the most common cause of sepsis requiring hospital admission (pneumonia) in the USA,
inpatient mortality rates have decreased 45 % among adults between 2002 and 2012 (Hines A
et al .,2016). Whether protocolized care study designs were quasi experimental, prospective
observational, prospective with historical controls, or retrospective or randomized controlled,
an historical baseline mortality approaches 40–50 % .These findings are consistent with a
Sepsis International Consensus Definitions Task Force who performed a systematic review
comprising 52 studies and 166,479 patients (1993–2015) and reported a septic shockassociated crude mortality of 46.5 % (Shankar-Hari M et al .,2016). This reference
mortality is identical to the original EGDT trial , which supports its external validity and is
nearly twice the mortality of the trio of EGDT trials . Using this reference mortality as usual
or control group mortality, it is clear that mortality has diminished over the last decade. This
significant change in mortality, if not accounted for, increases the likelihood of an
underpowered trial .PartickBiston , M.D et al . Although there was no significant difference
in the rate of death between patients with shock who were treated with dopamine as the first –
line vasopressor agent and those who were treated with norepinephrine , the use of dopamine
was associated with a greater number of adverse events .
What is the real baseline mortality in the trio of EGDT trials? When the observed hospital
mortality is subtracted from the predicted mortality using the baseline mean Acute
Physiology and Chronic Health Evaluation (APACHE) II scores, a relative risk mortality
reduction of 45–51.5 % in ProCESS, 25.2–30.9 % in ARISE, and 24.6–25.6 % in ProMISe is
seen across all treatment groups. These mortality projections similarly compare to the
original EGDT trial’s relative mortality reduction of 24.3 % between treatment and control
groups .
Hemodynamic subgroups (phenotypes)
Early risk stratification of high-risk patients using SIRS, lactate screening, and fluid
challenge was a standard of care in all treatment groups in the trio of EGDT trials. Lactate
screening not only provides earlier detection of occult shock, but therapeutically alters the
natural history of sepsis by decreasing early cardiopulmonary events, which can occur in up
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to 20 % of patients (Thomas-Rueddel DO et al ., 2015). These events associated with
increased mortality can range from hypotension, respiratory deterioration, and cardiac
arrhythmias, to cardiac arrest even after the 6-h trial period and ICU admission (Chao PW et
al ., 2016). Early lactate screening further leads to a reduction in the time to overall
diagnostic results, intravenous fluids, ED care, and ICU admission. The estimated mortality
reduction attributed to lactate screening approaches 11 % (Casserly B et al .,2015).
In the EGDT trial, the baseline lactate level was almost 2 mM/L higher than in the trio of
EGDT trials. The number of patients with a lactate less than 4 mM/L was 21 %, 45 %, 54 %,
and 35.4 % in the EGDT, ProCESS, ARISE, and ProMISe trials, respectively . In the
ProCESS trial, the number of patients with a lactate greater than 5.3 mM/L was 12 % higher
in the EGDT group compared to the two other study groups (p = 0.05).
The combination of a high lactate and low ScvO2 at baseline comprise a hemodynamic
phenotype that is independently associated with greater degrees of systemic inflammation,
organ dysfunction, and higher mortality (Puskarich MA et al ., 2011) .When this
hemodynamic phenotype is adjusted for organ dysfunction (lactate/APACHE II ratio) at
baseline, patients in the EGDT trial are also of higher acute illness severity compared to the
trio of EGDT trials (Rivers EP et al ., 2015).
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3. Materials and Methods

The study was conducted from intensive care unit of Wad Medani Emergency
Hospital in Gezira State (Sudan) . Which comparison between norepinephrine and dopamine
in treatment of septic shock as the first line vasopressor therapy to restore and maintain blood
pressure when blood pressure could not be maintained with fluid .

3.1 Study Design :
Retrospective case control study

3.2 Study area :
Intensive care unit of Wad Medani Emergency Hospital in Gezira state in Central
Sudan .the area of Gezira state is 8901 square kilometer with a population of 3.5 million
distributed in small towns , villages and camps . Wad Madani is one of the highly populated
town in Sudan the health services are provided through health centers with limitations at the
level of doctors giving almost only the outpatient consultation and refer most of the serious
medical cases , for further management .
Wad MedaniEmergancy Hospital (WEH) : the study was conducted in WEH which is the
main emergency hospital in Gezira state , in central Sudan .
WEH had been chosen because it is one of the largest teaching emergency hospital in Sudan
and is the main hospital that provide intensive care unit (ICU) services for adult patients .

3.3 Study population :
The population of this study was the adult patients with septic shock after fluid
resuscitation .
3.4 Study Samples :
Group 1(n=30) on dopamine
Group2 (n=30) on norepinephrine
A total of (60 patients ) were enrolled (30 patients ) in the norepinephrine group and (30
patients) in the dopamine group , were selected by stratified random technique to provide
information about the comparison .
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3.5 Data Collection :
A questionnaire was designed for the purpose of this study .The questionnaire was filled by
return back to fill of patients .

3.6 Data Analysis :
The data was analyzed by statistical package for social sciences (SPSS) programe , using Ttest .

3.7 Data Variable :
1- Mean arterial blood pressure
2- Heart rate
3- Data on every hourly urine out put
4- Data for blood gases level
5- Daily fluid balance
The above data were recorded
-

Every 6 hours for 72 hours

-

Every 8 hours on day 4,5

-

Once a day on days 6,7,20 and 30

3.8 Study Duration :
From May 20/2015 to April 12/2016

3.9 Ethics :
*Official letters for the staff of ICU of Wad Madani Emergancy Hospital for
approval to collect the data .
* Explanation for the ICU staff about the study questionnaire .

27

4. Result and Discussion
4.1 Result :
Comparison between Dopamine and Norepinephrine in The Treatment of Septic Shock in
Wad Madani Emergency Hospital (2016)
A total of 60 Patients were enrolled 30 in the norepinephrine group and 30 in the dopamine
group
Table (4.1) : General characteristics of the study group
Age :
Criteria

Dopamine

norepinephrine

Total

1- Age
20-40 yrs

5

3

8

40-60 yrs

12

12

24

More than 60 yrs

13

15

28

Total

30

30

60

48%

50%

42%

45%

50%

42%

40%
35%
30%
25%
20%
15%
10%

10%

8%

5%
0%
20-40 yrs

40-60 yrs
Dpamine

More than 60 yrs

norepinephrine

Figure (4.1) : Age
Table (4.1) and figure (4.1) :
The study showed in dopamine group there were 5/30 (10%) patients falls in age group (20-40)years , 12/30(42%) patients falls in the age group (40----60) years , 13/30 (48%) patients
falls in the age group more than 60 years .
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In the norepinephrine group there were 3/30(8%)patients falls in age group (20----40)years ,
12/30(48%)patients falls in the age group (40----60)years and 15/30(50%)patients falls in the
age group more than 60 years .

40%
60%

Male

Female

Figure (4.2): Distribution according to gender :
Shows 40/60(60%) patients were male with a mean age is 50 years and 20/60(40%) patients
were female with a mean age is 45 years .

25%

75%

Gezira State

Other State
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Figures (4.3) :Residence of patients :
Showed predominant residence distribution come from other state which was 40/60(75%)
patients and 20/60(25%) patients from Gezira state.

Comparison between Dopamine and Norepinephrine in The Treatment of Septic Shock in
Wad Madani Emergency Hospital (2016)
16
16
14

12

12

12
10

8

7

8

6

6
4
2

2
0

0
Private

In Gezira

Other hospital

Direct admission

The figure (4.4) Distribution according to source of admission :
:The most coming source of admission to ICU direct from ER of the hospital 16/60(27%) .

Table (4.2) :Distribution according to level of consciousness of patients at admission to
(ICU) according to Glasgow Coma Scale (GCS)
Level of conscious
15-13
12-10
9-7
6-4
Less than 3
Total

Dopamine
2
2
12
10
4
30

norepinephrine
3
1
15
8
3
30

Total
5
3
27
18
7
60

Table (4.2) showed :
In dopamine group according to altered mental status 2/30(6%) patients GCS (15---3)conscious patients , 2/30 (6%) patients GCS ( 12---- 10) semiconscious patients , 12/30
(43%) patients GCS (9---- 7 ) loss of conscious , 10/30 (37%) patients GCS (6----4) comatose
patients and 4/30 (8%) deep comatose patients .
In norepinephrine group according to altered mental status 3/30 (8%) patients GCS (15----13)
conscious patients , 1/30 (2%) patients GCS (12----10) semiconscious patients , 15/30
(50%)patients GCS (9----7) loss of conscious , 8/30(32%) patients GCS (6----4) comatose
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patient and 3/30(8%) deep comatose patients .Altered mental state signs of tissue hypoperfusion
Comparison between Dopamine and Norepinephrine in The Treatment of Septic Shock in
Wad Madani Emergency Hospital (2016)
Table (4.3) : Distribution according to causes of sepsis
Causes

Dopamine

norepinephrine

Total

Surgery

5

8

13

Obstetric surgery

3

4

7

UTI

9

8

17

Pneumonia

7

5

12

Other

6

5

11

Total

30

30

60

Table (4.3) showed the most common causes :
1- UTI : in dopamine9/17 ( 55% ) and in norepinephrine8/17 (45%) total ( 17 )
2- Surgery in dopamine 5/13 ( 25%) and in norepinephrine8/13 (75%) total (13 )
3- Pneumonia in dopamine7/12 (70% ) and in norepinephrine5/12 ( 30% ) total ( 12)
4- Other (peritonitis –soft tissue infection venous catheter associated infection : in
dopamine6/11 (55% ) and in norepinephrine5/11 (45%) total ( 11 )
5- Obstetric surgery in dopamine3/7 ( 45% ) and in norepinephrine4/7 ( 55% ) total
(7)
Table (4.4): Distribution according to type of respiratory support :
Type of support
No Support
Nasal cannula
Face Mask
Mechanical
ventilation
Total

Dopamine
4
2
16
8

norepinephrine
6
4
10
10

Total
10
6
26
18

30

30

60

Table (4.4) Showed :
There no support 4/10 (40% ) in dopamine and6/10 (60%) in norepinephrine and total (10)
Nasal cannula 2/6 ( 25%) in dopamine and4/6 ( 75% ) in norepinephrine and total ( 6 )
Face mask 16/26 (80% ) in dopamine and10/26 (20% ) in norepinephrine and total ( 26 )
Mechanical ventilation8/18 (45%) in dopamine and 10/18 (55%) innorepinephrine and
total ( 18 )
Aim to increase inspired oxygen which will result in increased delivery to end oxygen
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Comparison between Dopamine and Norepinephrine in The Treatment of Septic Shock in
Wad Madani Emergency Hospital (2016)

Table (4.5) : Distribution according to develop complication post treatment :
Complication
Develop
No Develop
Total

Dopamine
28
2
30

norepinephrine
17
13
30

Total
45
15
60

Table (4.5) : show significant different in development of complication post treatment
most appearance in dopamine rather than norepinephrine
-

Over all 45 patients(

80%

) had on arrhythmia the most common type of

arrhythmiawas atrial fibrillation which occurred in dopamine group rather than
norepinephrine group .

-

There were small significant difference between the two groups in the incidence of
other adverse events in dopamine 28/30(90%) figure (5) and norepinephrine
17/30(75%) .

2

28

Develop

Figure (4.5) complication in dopamine group:
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No Develop

Comparison between Dopamine and Norepinephrine in The Treatment of Septic Shock in
Wad Madani Emergency Hospital (2016)

2%

20%

78%

Well

Un well

Discharge

figure (4.6) according to outcome in dopamine group
Unwell 19/30(78%) , well 10/30(20%) and discharge 1/30(2%)
2%

38%
60%

Well

Un well

Figure (4.7) : according to outcome in noradrenaline
Unwell16/30(60%) well13/30(38%) discharge 2/30(2%)
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Comparison between Dopamine and Norepinephrine in The Treatment of Septic Shock in
Wad Madani Emergency Hospital (2016)
Table (4.6) : According to hospital stay of patients after admission to ICU
Length duration
24 hrs
48 hrs
72 hrs
More
No live
Total

Dopamine
1
3
4
5
17
30

norepinephrine
1
4
3
10
12
30

Total
2
7
7
15
29
60

The table showed in dopamine group the stay of patients on ICU before discharge patients
from ICU to another part is 1/30(2%) patients stay in ICU for 24hrs , 3/30(5%)patients stay in
ICU for 48hrs ,4/30(6%)patients stay in ICU for 72 hrs , 5/30(7%) patients stay in ICU for
more than 72hrs and death occurred in 17/30(80%) patients.
In norepinephrine group the stay of patients on ICU for 1/30(2%) patients stay in ICU for
24hrs , 4/30 (6%) stay for 48hrs , 3/30 (5%) stay for 72hrs , 10/30(42%) stay for more than
72hrs and 12/30(36%) death patients .
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Wad Madani Emergency Hospital (2016)
T- test :
Table (4.7) : statistics for fluid balance :
Group

N

Mean

Std.Deviation

Fluid balance

Dopamine
norepinephrine

30
30

1.9833
2.0833

.44496
.47495

Std.Error
Mean
.08124
.08671

6 hours

Dopamine
norepinephrine
Dopamine
norepinephrine
Dopamine
norepinephrine

30
30
30
30
30
30

1.6500
1.8000
1.4833
1.6000
1.3167
1.4667

.45769
.56629
.46393
.49827
.59427
.49013

.08356
.10339
.08470
.09097
.10850
.08949

12 hours
24 hours

After fluid resuscitation 17/30(75%) patients were treated with norepinephrine titrated to
obtain a mean arterial pressure of 75mmHg , after resuscitation 15/30(50%) patients were
treated with dopamine titrated to obtain mean arterial pressure of 65 mmHg .
Fluid resuscitation can improve :
-

Cardiac output (raise )

-

Blood pressure (raise )

-

Heamatocrit (lower )

Each of which will improve urine output
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Comparison between Dopamine and Norepinephrine in The Treatment of Septic Shock in
Wad Madani Emergency Hospital (2016)
Table (4.8) :statistics of mean drug dose :
Mean of drug
dose
6 hours
12 hours
24 hours

Group
Dopamine
norepinephrine

N
30
30

Mean
13.7667
17.4667

Std.Deviation
2.29968
7.00115

Std.Error Mean
.41986
1.27823

Dopamine
norepinephrine
Dopamine
norepinephrine
Dopamine
norepinephrine

30
30
30
30
30
30

13.9667
18.1333
14.1333
19.1333
12.2667
18.7333

2.51181
7.67770
2.87358
8.23673
5.26493
8.40744

.45859
1.40175
.52464
1.50381
.96124
1.53498

Mean of drug dose in dopamine were higher than norepinephrine group in difference time
points
( P<0.660 )and longer duration of dopamine administration compared with norepinephrine .

Table (4.9) statistics for urine output (UOP):
U.O.P
6 hours
12 hours
24 hours

Group
Dopamine
norepinephrine

N
30
30

Mean
31.5000
24.1667

Std.Deviation
8.72472
6.57625

Std.Error Mean
1.59291
1.20065

Dopamine
norepinephrine
Dopamine
norepinephrine
Dopamine
norepinephrine

30
30
30
30
30
30

24.6667
21.6667
20.4667
19.9000
18.5000
18.3333

10.24975
6.86487
14.53826
8.02303
14.86433
9.31566

1.87134
1.25335
2.65431
1.46480
2.71384
1.70080

Urine output in the group of dopamine was significantly higher than that in the group of
norepinephrine at different time points (P<0.05)
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Wad Madani Emergency Hospital (2016)
Table (4.10) statistics MAP :
MAP
6 hours
12 hours
24 hours

Group
Dopamine
norepinephrine

N
30
30

Mean
36.3667
26.4333

Std.Deviation
21.67230
20.04079

Std.Error Mean
3.95680
3.65893

Dopamine
norepinephrine
Dopamine
norepinephrine
Dopamine
norepinephrine

30
30
30
30
30
30

42.5333
36.1667
47.5333
44.5333
44.3000
49.8667

16.88038
15.12952
15.46238
11.08815
21.80343
15.38412

3.08192
2.76226
2.82303
2.02441
3.98074
2.80874

There were no difference in MAP between the two group .the result suggested that both
dopamine and norepinephrine had good effect on raising blood pressure .
Table (4.11) statistics of HR :
HR
6 hours
12 hours
24 hours

Group
Dopamine
norepinephrine

N
30
30

Mean
130.1000
115.4000

Std.Deviation
17.47974
20.07160

Std.Error Mean
3.19135
3.66456

Dopamine
norepinephrine
Dopamine
norepinephrine
Dopamine
norepinephrine

30
30
30
30
30
30

136.5333
121.5667
137.0333
124.9667
126.6667
125.2333

15.25583
13.92760
29.16834
14.29609
44.86865
13.94987

2.78532
2.54282
5.32539
2.61010
8.19186
2.54689

Table( 4.11) showed : Heart rate was higher in dopamine group than that in norepinephrine
group , with significant differences between the two groups ( P<0.01).
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Table (4.12) : statistics for SAO2 :
SAO2
6 hours
12 hours
24 hours

Group
Dopamine
norepinephrine

N
30
30

Mean
75.6000
84.0667

Std.Deviation
38.61267
28.81084

Std.Error Mean
7.04968
5.26012

Dopamine
norepinephrine
Dopamine
norepinephrine
Dopamine
norepinephrine

30
30
30
30
30
30

88.3667
91.6667
88.9667
95.6667
83.2333
93.7333

24.37704
18.00830
24.42791
4.34172
33.33393
17.97879

4.45062
3.28785
4.45991
.79269
6.08591
3.28246

Group
Dopamine
norepinephrine

N
30
30

Mean
64.3433
73.6000

Std.Deviation
19.80191
35.12893

Std.Error Mean
3.61532
6.41363

Dopamine
norepinephrine
Dopamine
norepinephrine
Dopamine
norepinephrine

30
30
30
30
30
30

76.2967
81.9333
87.8800
88.4333
77.5333
91.7333

26.19777
35.03883
65.67888
39.41878
39.41878
42.11702

4.78304
6.39719
11.99127
7.19685
7.68948
7.31742

Table (4.13) statistics for PaO2 :
PaO2
6 hours
12 hours
24 hours

In table (4.12,4.13) dopamine was more effective than norepinephrine in increased oxygen
delivery , but its use was confined to certain extent due to accelerating heart rate .
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Table (4.14) :statistics for PaCO2:

PaCO2
6 hours
12 hours
24 hours

Group
Dopamine
norepinephrine

N
30
30

Mean
30.3333
36.3800

Std. Deviation
10.42902
15.81079

Std.Error Mean
1.90407
2.88664

Dopamine
norepinephrine
Dopamine
norepinephrine
Dopamine
norepinephrine

30
30
30
30
30
30

31.3267
37.2133
31.6300
37.2333
31.9667
38.3000

11.27331
17.48141
11.53828
16.73461
16.08221
17.17085

2.05822
3.19165
2.10659
3.05531
2.93620
3.13495

Table (4.14) showed : The partial pressure of carbon dioxid (PaCO2) decreased after 12 and
24 hrs in both dopamine and norepinephrine groups ( P<0.45 with respect to baseline ).
Table (4.15) statistics of HCO3 :

HCO3
6 hours
12 hours
24 hours

Group
Dopamine
norepinephrine

N
30
30

Mean
20.5667
19.8333

Std. Deviation
4.67785
9.40834

Std.Error Mean
.85406
1.71772

Dopamine
norepinephrine
Dopamine
norepinephrine
Dopamine
norepinephrine

30
30
30
30
30
30

21.9667
20.7233
21.4833
21.9967
20.4900
21.1933

5.55259
9.86976
6.27288
8.43435
7.45813
7.55421

1.01376
1.80196
1.14527
1.53989
1.36166
1.37920

Table (4.15) HCO3 :showed:
The level of HCO3 in the dopamine group were significantly higher than those of
norepinephrine group ( P< 0.011 ) .
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Table (4.16) statistics of PH :

PH
6 hours
12 hours
24 hours

Group
Dopamine
norepinephrine

N
30
30

Mean
7.3687
7.3130

Std. Deviation
.08513
.12858

Std.Error Mean
.01554
.02347

Dopamine
norepinephrine
Dopamine
norepinephrine
Dopamine
norepinephrine

30
30
30
30
30
30

7.3780
7.3163
7.3493
7.3137
6.8643
7.3353

.08680
.13788
.12484
.14473
1.86842
.14760

.01585
.02517
.02279
.02642
.34113
.02695

The table (4.16) showed :
The level of PH in the dopamine group were significantly acidosis due higher level of lactate
than those in the group of norepinephrine( P<0.05).
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4.2 Discussion:
Norepinephrine may has better effects than dopamine on enhancing visceral perfusion
and tissue oxygenation .Norepinephrine may be better choice for patients of septic shock with
tacky cardia .Dopamine may be a better choice for patients with septic shock aaccompanied
by oliguria and renal dysfunction .There were small significant differences in the rate of
death between patients who received dopamine and those who received norepinephrine.
Dopamine was associated with more arrhythmic events than norepinephrine , dopamine has
varying hemodynamic effect based on dose at maximum dose causes vasoconstriction .
Septic shock (after volume resuscitation ) a goal MAP should be (60-65) mmHg , although
urine output , mental status and skin perfusion are better variable to use in monitoring for
adequate perfusion .
There was no significant differences between the two groups with respect to age and sex
distribution urinary tract infections , wound surgery , pneumonia , were the major causes of
sepsis in patients . Other were peritonitis , soft tissue infection , venous catheter associated
infection , etc . Urine output was used to demonstrate the effects of two drugs on
hemodynamic parameters leading to adequate renal perfusion .Mean urine output increased
to much higher extent in norepinephrine group patients as compared with dopamine group
patients .
De Backer et al., 2012.Report

that dopamine , as compared withnorepinephrine was

associated with more arrhythmias and an increased rate of death . Dopamine and
norepinephrine at the doses used in this study, have been shown to have similar effects on
arterial blood pressure. Actually, the increase in arterial pressure was similar in the dopamine
and norepinephrine groups, but the increase in heart rate was significantly greater in the
dopamine group than in the norepinephrine group . The findings indicate that the doses were
equipotent in terms of alpha adrenergic effects , but beta – adrenergic effect were more potent
with dopamine than with norepinephrine . This difference explains the fact that there were
worse outcomes in the dopamine group than in the norepinephrine group . Because
norepinephrine group therapy is associated with a relatively stable heart rate , one might
expect to find even more favorable out comes than those if the maximum dose of
norepinephrine is increased .In the study by De Backer et al open label norepinephrine was
added in some patients without inducing complications .In several other studies , higher doses
of norepinephrine than those used in this study showed excellent outcomes . As indicated in
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our discussion, we agree with De Baker et al that the increased rate of mortality in the
dopamine group as compared with norepinephrine group .
Patrick Biston et al 2011., . The trial included 1679 patients , of whom 858 were assigned to
dopamine and 821 to norepinephrine . the baseline characteristics of the groups were similar .
there was no significant between group difference in the rate of death (52.5% in the dopamine
group and 48.5% in the norepinephrine group , odds ratio with dopamine , 1.17 , 95%
confidence interval , 0.97 to 1.42 , p=0.10 ). Al though there was no significant difference in
the rate of death between patients with shock were treated with dopamine as the first line
vasopressor agent and those who were treated with norepinephrine

.but agree in our

discussion in the used of dopamine was associated with a greater number of adverse events .
the difference maybe result from patients status , age and higher location center .
All study there is no evidence for a difference in efficacy between dopamine and
norepinephrine for management of septic shock , but norepinephrine is more safetyfor all
patients .
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Conclusions and Recommendations

5.1Conclusions:
 Norepinephrine infusion improve hemodynamic status and reduce stay of patients in
ICU with survival rate was 45% .
 In patients with septic shock, dopamine administration is associated with greater
mortality and a higher incidence of arrhythmic events compared to norepinephrine
administration.
 Dopamine and norepinephrine are widely used as first line agents to correct
hypotension in patients with acute circulatory failure but norepinephrine is more
powerful.
 There is evidence for a difference in efficacy and safety between dopamine and
norepinephrine (P<0.05), dopamine is associated with longer duration; increased dose

rate required and increased incidence of adverse event.
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5.2 Recommendations :
 We recommend crystalloids be used in the initial fluid resuscitation
 Both dopamine and norepinephrine are recommended as first line vasopressor agent in
the treatment of shock .there is continuing controversy about one agent is superior to
the other.
 We recommend to assess every patients for source of infection that is amenable to
source control measure .
 We recommended to use norepinephrine was able to increase mean perfusion pressure
without apparent adverse effect on peripheral blood flow , at the same time oxygen
uptake was increased .
 Dopamine may be a better choice for patients with septic shock accompanied by
oliguria and /or renal dysfunction .
 Norepinephrine may be better choice for the patients of septic shock with tacky cardia
and /or sever tissue hypoxia .
 Running of dopamine or norepinephrine by central venous line more effective than
peripheral venous line , if resources are available .
 Check the monitor for blood pressure to estimated correct dose of dopamine and
norepinephrine that maintain mean arterial blood pressure above 65 mmHg.

 Aggressive resuscitation should be started as soon as signs of in adequate tissue
perfusion are recognized and should not be delayed until the patient is admitted to the
ICU.
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Questionnaire for dopamine and norepinephrine in treatment of
septic shock :
Pt No : ……………………

Gender: …………………

Age : ………………………

Weight :…………………..

Diagnosis : ………………..

G.C.S : …………………….

Type of Respiratory support
No :
Nasal Cannula
Ventori mask
Ventilation

GROUP Dopamine

NORMAL VALUE

Fluid resuscitation

20ml/kg

Drug titration

0.3 – 20 mic/kg/h

Urine out put

0.5ml/kg/hr

MAP

≥ 65 ≤ 160 mmHg

HR

60 – 100 bpm

SaO2

93 – 100 %

PaO2

80 -100 mmHg

PaCO2

35 – 45 mmHg

HCO3

22 – 26 mmol/L

PH

7.35 – 7.45

Outcome :
Complication :

well
Developed

1 hours

6 hours

Un well

Discharge

No developed

Stay of the ICU

52

24 hours

Questionnaire for dopamine and norepinephrine in treatment of
septic shock :
Pt No : ……………………

Gender: …………………

Age : ………………………

Weight :…………………..

Diagnosis : ………………..

G.C.S : …………………….

Type of Respiratory support
No :
Nasal Cannula
Ventori mask
Ventilation

GROUP

NORMAL VALUE

1 hours

6 hours

norepinephrine
Fluid resuscitation

20ml/kg

Drug titration

8 – 40 mic/min

Urine out put

0.5ml/kg/hr

MAP

≥ 65 ≤ 160 mmHg

HR

60 – 100 bpm

SaO2

93 – 100 %

PaO2

80 -100 mmHg

PaCO2

35 – 45 mmHg

HCO3

22 – 26 mmol/L

PH

7.35 – 7.45

Outcome :
Complication :

well
Developed

Un well

Discharge

No developed

Stay of the ICU

53

24 hours

