N-terminal pro-B-type natriuretic peptide ,C-Reactive
protein and albumin as prognostic markers in severe sepsis

and septic shock

Thesis
Submitted for Partial Fulfillment of
MD. Degree in Critical Care

Investigator

Nesrees. Farabiat Soliman
MB.B.CH , MSc

Supervisors

Hatem Elatroush MD.

Professor of Critical Care Medicine
Critical care department,
Cairo University

Souzi Fawzi MD. Abeer Mosbah MD.
Asst. Professor of Critical Care, Assistant Professor Clinical
Critical Care Department, Pathology Medicine
Cairo University Mansoura University

Sherif Sabry MD.

Lecturer of Critical Care,
Critical Care Department,
Bani-Suif University

Cairo University
2013






To I\
My Father and Mother x

‘With special dedication ¢
L
to my husband A

Dr. Muhammad M. Alhusseiny A




gﬁk}wwfe{gement

For ALLAH the merciful, the compassionate, | kneel to express my
gratitude for all the countless gifts | have been offered, including those who gave
their hands to enable me to fulfill this work.

My true appreciation is to Dr. Hatem Al Atroush, Professor of Critical
Care Medicine for his meticulous supervision, for his kind guidance, valuable
instructions and generous help.

| am deeply thankful to Dr.Souzi Fawzi , Asst. prof of Critical Care
Medicine for her great help, outstanding support, for her sympathy, kindness
and constructive advice and for treating me in a friendly way.

| wish to thank Dr. Abeer Mosbah, Asst. Prof of Clinical & Chemical
Pathology, Mansoura University and all the laboratory team, for their great
efforts and important contributions.

I would like to express my deep sense of gratitude to Dr. Sherif Sabry,
Lecturer of Critical Care Medicine, Beni Sueif University, for guiding me with
continuous encouragement to bring this work to the attempted goal.

Nesreen Farahat
2013




Table of Content

Item Page
Introduction 1-2
Aim of Work 3
Review: 4-72

e Chapter I: Sepsis 4-25

e Chapter I1: Natriuretic peptides 26-46

e Chapter I11: C-reactive protein 47-57

e Chapter 1V: Serum albumin 58-72
Patients & Methods 73-80
Results 81-113
Discussion 114-137
Summary 138-141
Conclusion 142
References 143-204
Arabic Summary 4-1







List of Abbreviations

List of Abbreviations

ALT: Alanine aminotransferase

ACS: Acute coronary syndrome

AF: Atrial fibrillation

AlS : Acute ischemic stroke

AKI: Acute kidney injury

ALL: Acute lung injery

ANP : A-type natriuretic peptide
APACHE : Acute physiology and chronic health evaluation
APS : Acute Physiology Score

ARDS: Adult respiratory distress syndrome
ARF : Acute renal failure

AS: Aortic stenosis

AST: Aspartate aminotransferase

AUC: Area under the curve

BNP : Beta naturetric peptide

bpm: Beat per minute

BUN Blood urea nitrogen

CABG: Coronary artery bypass graft

CAP: Community-acquired pneumonia




List of Abbreviations

CHF:

Congestive heart faluire

CKD:

Chronic kidney disease

CNS:

Central nervous system

CO:

Cardiac output

COP:

Colloid osmotic pressure

COPD:

Chronic obstructive pulmonary disease

CP:

Constrictive pericarditis

Cr:

Creatinine

CRP:

C-reactive protein

CT:

Computed tomography

cTn:

Cardiac troponin

CVD:

Cardiovascular disease

CVP:

Central venous pressure

DBP:

Diastolic blood pressure

DIC:

Disseminated intravascular coagulopathy

DM:

Diabetes mellitus

DOz .

Oxygen delivery

DVT :

Deep venous thrombosis

ED:

Emergency department

EF:

Ejection fraction




List of Abbreviations

EGDT : Early goal directed therapy
ESRD : End stage renal diseases

FAC Fractional area contraction
FiO,: Fraction of inspired oxygen
Fmol/l: Ficomole/I

GCS: Glasgow coma scale

GFR: Glomerular filtration rate
GIT: Gastrointestinal tract

HD: Hemodialysis

HES : Hydroxyethylstarch

HF: Heart failure

HMGB: High mobility group box
HMW HA: High molecular weight hyaluronan
HR: Heart rate

ICP: Intracranial pressure

ICU: Intensive care unit

IL: Interleukin

iINOS : Inducible nitric oxide synthase
kDa: Kilodalton

LA: Left atrium




List of Abbreviations

LOS: Length of stay

LV Left ventricle

LVEDV: Left ventricular end diastolic volume
LVEF : Left ventricular ejection fraction
LVESV: Left ventricular end systolic volume
MAP: Mean arterial blood pressure

MDR: Multiple drug resistant

mg/dL : Milligram per dicilitre

MI: Myocardial infarction

MIF : Macrophage inhibitory factor

pL: Micro liter

mL/kg: Milliliter per killogram

mm Hg : Millimeter mercury

mmol/L : Millimole per litre

MODS : Multiple organ dysfunction syndrome
MR: Mitral regurge

MRNA: Messenger ribonucleic acid

MS: Mitral stenosis

MV: Mechanical ventilation

NF: Nuclear factor




List of Abbreviations

NP: Natriuretic peptide

NPV: Negative predictive value
NTproBNP : N terminal pro beta naturetric peptide
NYHA: New York Heart Association
PAC : Pulmonary artery catheterization
PaCO; : Arterial carbon dioxide tension
PaO;: Arterial oxygen tension

PCI: Percutaneous cardiac intervention
PCT: Procalcitonin

PDA: Patent ductus arteriosus

PE: Pulmonary embolism

Pmol/I: Picomole/I

PRBC : Packed red blood cell transfusion
PSI: Pneumonia severity index

RCM: Restrictive cardiomyopathy

RCT : Randomized controlled trial

ROC Receiver operating characteristic
RR: Respiratory rate

RRT: Renal replacement therapy

RV : Right ventricle




List of Abbreviations

SAFE: Saline versus Albumin Fluid Evaluation
SAH: Subarachnoid hemorrhage

SBP: Systolic blood pressure

SBT: Spontaneous breathing trial

SCCM: The Society of Critical Care Medicine
ScvO2 : Central venous O2 saturarion

SIRS: Systemic inflammatory response syndrome
SOFA: Sequential organ failure assessment

SR: Sinus rhythm

SSI: Surgical site infection

SVR: Systemic vascular resistance

TLC: Total leukocyte count

TNF : Tumor necrosis factor

Tnl: Troponin |

TnT : Cardiac troponin T

TTE: Transethroracic echocardiogram

VAP Ventilator associated pneumonia

VHD: Valvular heart disease

VS: Versus

WBC: White blood cell

\




List of Tables

List of Tables
Table Title Page

Table (1) Definitions related to sepsis

Table (2) Diagnostic criteria for sepsis

Table (3) f;p;;s::);;)r?ul(r::tligfgggtt?d%f (aérlilaFl))r?atrluretlc peptide (ANP) and B- 30
Table (4) Conditions associated with elevated CRP levels 50
Table (5) Known physiological effects of serum albumin 58
Table (6) Definitions related to sepsis 74
Table (7) Glasgow Coma Scale (GCS) 75
Table (8) Acute Physiology Score 76
Table (9) Sequential Organ Failure Assessment (SOFA) score 77
Table (10) | Sex of all studied population 81
Table (11) | Sex distribution in both groups 81
Table (12) | Age of all studied population 82
Table (13) | Mean age of patients in both groups 82
Table (14) | Diagnosis of all studied population 82
Table (15) | Mortality rate in all studied population 83
Table (16) | Mortality rate in both groups 83
Table (17) | Source of sepsis in all studied population 84
Table (18) | Sources of sepsis in both groups 84
Table (19) | Causative organisms of sepsis in all studied population 85
Table (20) Distribution of the most common organisms in both groups 86
Table (21) | Need of vasopressor in all studied population 87
Table (22) | Need for the use of vasopressors in both groups 87
Table (23) | puration of vasopressor use in all studied population 87
Table (24) | Duration of VVasopressor need in both groups 87
Table (25) | Need of mechanical ventilator in all studied population 88
Table (26) | Need for the use of MV in both groups 88




List of Tables

Table (27) | Duration of MV use in all studied population 88
Table (28) | Duration of MV need in both groups 88
Table (29) | Duration of ICU stay in all studied population 89
Table (30) | Duration of ICU stay in both groups 89
Table (31) | GCS in all studied population 90
Table (32) | GCS in both groups 90
Table (33) Systolic ,diastolic and mean blood pressure in all studied o1
population
Table (34) | Systolic, diastolic and mean blood pressure in both groups 91
Temperature, heart rate and respiratory rate in all studied
Table (35) ) 92
population
Table (36) | Temperature, heart rate and respiratory rate in both groups 92
Table (37) | CVP inall studied population 93
Table (38) | CVP in both groups 93
Table (39) | Urine output of all studied population 93
Table (40) | Urine output in both groups 9
Table (41) | Arterial blood gas parameters of the studied population 94
Table (42) | Arterial blood gas parameters in both groups 95
Table (43) | serum electrolytes (Na, K) of the studied population 96
Table (44) | Serum electrolytes (Na, K) in both groups 96
Table (45) | CBC parameters (HB, Hct, WBC, PLT) of the studied population 96
Table (46) | CBC parameters (HB, Hct, WBC, PLT) in both groups 97
Table (47) | Kidney functions (BUN, Cr) of all studied population 97
Table (48) | Kidney functions (BUN, Cr) in both groups 98
Table (49) | Coagulation profile in all studied population 98
Table (50) | Coagulation profile in both groups 99
Table (51) | Lactate level of all studied population 99
Table (52) | Serum lactate in both groups 99
Table (53) | Liver function tests of all studied population 100




List of Tables

Table (54) | Liver function in both groups 100
Sepsis biomarkers (NTproBNP, Albumin, CRP levels) on
Table (55) o ) ) 101
admission of all studied population
Table (56) | Level of NT pro BNP in both groups 101
Table (57) | Level of CRP in both groups 102
Table (58) | Level of serum albumin in both groups 102
Table (59) | SOFA score of all studied population 103
Table (60) | SOFA score in both groups 103
Table (61) | APACHEII score of all studied population 104
Table (62) | APACHEII score in both groups 104
Table (63) Correlation among APACHEII score, SOFA score and sepsis 107
biomarkers on ICU admission
The validity of NTproBNP, CRP, Albumin, SOFA and
Table (64) ) 108
APACHEII scores as prognostic markers
Table (65) | EF of all studied population 109
Table (66) | EF in both groups 110
Table (67) | FS of all studied population 110
Table (68) | FS in both groups 110
Table (69) LVEDD of all studied population 111
Table (70) LVEDD in both groups 111
Table (71) | LVESD of all studied population 111
Table (72) | LVESD in both groups 112
Table (73) Correlation between NTproBNP and cardiac function of all 119
studied population
Relation between MV need and cardiac function of all studied
Table (74) ) 113
population
Correlation between MV duration and cardiac function of all
Table (75) ) ) 113
studied population

XI




