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Background:

Early prediction of unfavorable outcome in sepsis and prompt
treatment will reduce sepsis related mortality and morbidity.
Traditional markers of systemic inflammation are nonspecific marker
of sepsis and also have proven to be of limited utility in sepsis patients

to predict severity of sepsis.



Neutrophil to lymphocyte ratio (NLR) calculated from
white cell differential count provides a rapid indication
of the extent of an inflammatory process.

NLR has been discovered as a simple, promising
marker in several clinical circumstances including

bacteremia and sepsis.



Aims and Objectives:

General objective was to evaluate the predictive value
of neutrophil to lymphocyte ratio (NLR) and SOFA

score in patient with sepsis.



Specific objectives were:

To observe the socio-demographic profile of sepsis patients.

To demonstrate the relation of neutrophil to lymphocyte ratio
(NLR) with in-hospital mortality of sepsis patient (survivors vs

non-survivors).

To demonstrate the relation of NLR with total hospital stay and

ICU stay.

To demonstrate NLR pattern among patients who would be

referred to ICU.



MATERIAL AND METHODS were:

* Type of study: Hospital based prospective observational study

e Study period and site: The total period of the study was from

August 2017 to May 2018 at CMCH.

 Sampling technique: Consecutive sampling (non-random).



Main variables were studied

1.) Socio-demographic parameters: Age, sex, living status, and

SOCio economic condition.

2) Clinical information of sepsis: Source of sepsis, vital

parameters, organ dysfunction (by qSOFA score and SOFA score).
3) Total WBC count and Neutrophil to lymphocyte ratio (NLR).

4) Outcome of sepsis: Duration of hospital stay, ICU referral, ICU

stay and mortality.



Confounding variables were:

Comorbid conditions: ( Except exclusion criteria)

Diabetes mellitus,

Ischemic heart disease (other than ACS),

COPD (without type Il respiratory failure and recent use of steroid),
Asthma (without type Il respiratory failure and recent use of steroid),
Chronic kidney disease (other than ESRD),

Malnutrition,

Malabsorption,

Nephrotic syndrome,

Malignancy (other than hematological) etc.

 Other conditions that could be influence the outcome; like- Age, sex, duration of

iliness, interval of blood collection, pre-hospital antibiotic uses etc.



2.

3.

4,

Selection criteria:

Inclusion criteria were:

Patients had meeting diagnostic criteria of sepsis. [Patients
were diagnosed as sepsis on the basis of suspected or
documented infection plus (a) gSOFA score and or (b) SOFA

score.]
Age >=18 years and any sex of the patients.
Who had given consent to participate in the study.

No alternate confirm diagnosis



Exclusion criteria were:

Patients receiving steroid, carbimazole within last 4 weeks.
Pregnancy.

Sepsis with other known comorbidity like:

a) Acute coronary syndrome within last 2 weeks.

b) Chronic liver disease.

c) Chronic obstructive airway disease with type Il respiratory failure.
e) ESRD or Patient of renal transplant.

f) Heart failure

g) Inflammatory disease- Gout, Rheumatoid arthritis, Ulcerative colitis, Crohn’s
disease.

n) Major abdominal or cardiothoracic surgery (within last 2 week)

i) Patient received chemotherapy, radiotherapy and other immunosuppressive
therapy within last 4 weeks.

p) Major burn (within last 2 week)

h) Hematological Malignancy r) Post-splenectomy

k) AIDS or HIV infection. s) Sarcoidosis

|) Acute pancreatitis (within last 2 week) t) SLE

m) Acute Stroke (within last 2 week) o) Severe trauma (within last 2 week)



Operational elements:

Table I. qSOFA score : Two or more from three parameters:

Variables and

score

Mental status GCS 15 GCS<15 or any
alteration in
mental status
[ confusion /

delirium
Systolic blood >100 =< 100
pressure (mm of
Hg )
Respiratory rate <22 =>22

(breaths /min)



SOFA (sequential organ function assessment) 24:
It is derived from six organ system functions; two clinical observations including GCS and mean
arterial pressure (MAP) and four biochemical parameters. Total SOFA score is 24.

Organ function 1
score (SOFA)

Respiratory: =<400 =<300 =<200 =<100

PaO2/FiO2

Renal: 1.2-1.9 2-3.4 3.5-4.9 =>5 or urine output

S. Creatinine <500 ml/day

(mg/dl)

Hepatic: S.Bilirubin  1.2-1.9 2-5.9 6-11.9 =>12

(mg/dl)

Cardiovascular: MAP Dopamine 5a, Dopamine >5aor Dopamine > 15aor

Hypotension <70 Dobutamine Epinephrine<0.1a epinephrine > 0.1aor
mmHg (any d) norepinephrinesla norepinephrine > .1a

Hematology: =<150 =<100 =<50 =<20

Platelet count

(1000/mclL)

Neurology: GCS 13-14 10-12 6-9 <6



NLR: In healthy subject the average value of NLR
was 2.15 (1.71 - 2.28) in USA with significant racial
difference.[28] NLR of Bangladeshi type 2 DM
patient is 1.56 (+_.15), range 1.23-1.74.[29] NLR of
healthy adult population and sepsis patient of

Bangladesh not yet known.



Study Procedure:
Patient who was admitted with sepsis in medicine ward or
those who developed new episode of sepsis within the
hospital was enrolled within 12 hours. Patient was
diagnosed as sepsis on the basis of suspected or
documented infection plus (a) two of gSOFA parameters out
of three and or (b) two points increased out of twenty four
points of SOFA score. All exclusion criteria were excluded by

history, clinical examination and relevant investigations.



With all aseptic precaution 10 cc of venous blood was
collected after taking informed written consent and sent to
laboratory for hematocrit, total and differential count of
white blood cell and platelet count as well as for serum
creatinine and serum bilirubin.

ABG was done at day 1 whom Sp0O2 was <95%. Baseline

SOFA and NLR were calculated after getting reports.



Data analysis:
Data were analyzed using descriptive statistical

measurements.

The ability of the variables to discriminate survivors from
non-survivors was determined using receiver operating

characteristic (ROC) curves.

We conducted multivariate logistic regression analysis to
determine the independent predictors adjusted for the
previously specified baseline covariates. All analyses were

performed by the IBM SPSS Statistics software version 23.



Flow Chart:

197 patients having clinical diagnosis of sepsis were assessed for

eligibility from Medicine w

rd of

CMCH

139 patients were excluded due

to not meeting the selection

~_~  Ccriteria.

58 patients were included in the study

1l

Data Collection ] ] ] L
D (4 patients had incomplete investigations
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medical advice)

Data Analysis of 51 Patients

Result & discussion



Observations and Results:

Effective sample size was 51.
Among them 60.78% had survived (Survivors Group) and
39.22% had died (Non-survivors Group) in hospital.

The findings of the study are described in the following

sections:



Socio-demographic characteristics of the patients:
Table I: Distribution of the patients by their socio-demographic characteristics and survival.

Patients group

Characteristics All patients Survivors(n=31) Non-survivors(n=20)

(n=51)
50.73+17.6 49.39116.5 52.8+19.4 0.504#
s
- Female 35 (68.8%) 20 (57.1%) 15 (42.9%) 0.431°
- Male 16 (31.4%) 11 (68.8%) 5(31.2%)
Rural 39 (76.5%) 24 (77.4%) 15 (38.5%)
- Semi-urban 5 (9.8%) 4 (80.0%) 1 (20.0%) 0.442°
- Urban 7 (13.7%) 3 (42.9%) 4 (57.1%)
- <20 thousand Taka 28 (54.9%) 16 (57.1%) 12 (42.9%)
- 20-50 thousand taka 21 (41.2%) 14 (66.7%) 7 (33.3%) 0.4427
- >50 thousand taka 2 (3.9%) 1 (50.0%) 1 (50.0%)

Data are expressed as number (%) or mean (standard deviation, SD) as appropriate.
#: Not significant by independent sample t test; : Not significant by Chi-square test or Fisher’s exact test.



Co-morbid conditions
Table IV: distribution of the patients by their survival and comorbid conditions

Patients group

Diseases All patients Survivors Non-survivors

(n=51) (n=31) (n=20)
Diabetes 27 (52.9%) 16 (51.6%) 11 (55.0%) 0.813'

mellitus

COPD 4 (7.8%) 3 (9.7%) 1 (5.0%) 1.0°

ANEHREE G 4 (7.8%) 3(9.7%) 1(5.0%) 1.07
10 (19.6%) 7(22.6%) 3 (15.0%) 0.506"
Data are expressed as number (%). ': Not significant by Chi-square test or Fisher’s exact test.

a: Others included malnutrition, Ischemic heart disease, psychosis, asthma, ovarian tumor,
nephritic syndrome, epilepsy.



Source of infection:
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Figure 1: Distribution of the patients by their survival and source of infection
(*Not identified and others)



Baseline laboratory parameters:
Table IX: Distribution of the patients by their survival and laboratory parameters

CBC parameters Patients group

All patients(n=51) Survivors(n=31) Non-survivors(n=20)

WBC count (10%/L) 15000(12000-22000) 14000(11660-22220) 18000(13000-21000)  199#

N TR RO DR 12180(9456-18000)  10356(9300-17600) 15300 (11797-20160) gy #

Lymphocyte count (10°/L) EEE{EkVpEr A1) 1568(1200-1568) 1350(1060-1800) 017**
_ 8.6 (5.71-12.86) 7.7 (5.13-10.77) 11.06 (8.5-15.75) 014**

Data are expressed as mean (standard deviation, SD), or median (interquartile

range, IQR) as appropriate. ** = Significant by Mann-Whitney test.
WBC: white blood cell; NLR: neutrophil-to-lymphocyte ratio.



Value of SOFA score and NLR in predicting unfavorable outcome:

NLR had a modest power for predicting unfavorable outcome as suggested by AUC
of 0.705 (95% Cl: .556-.854), which was greater than that of baseline SOFA score
(0.694). NLR = 8.9 was proposed as the optimal cutoff value, which provided a

sensitivity of 75.0% and a specificity of 67.7% for predicting mortality in sepsis.
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Association between NLR and in-hospital mortality

Table VIII: Distribution of the patients by NLR category and survival

Patients group

Parameter All patients  Survivors Non- OR

(n=51) (n=31)  survivors (95% Cl)
(n=20)
NLR category
<8.9 30(58.82%) 22(71%) 8 (40%) 3.66 .028*

8.9 21(41.18%) 9(29%) 12 (60%) (1.06-

1.56)

Data are expressed as number (%0); *: Significant by Chi-square test.
NLR: neutrophil-to-lymphocyte ratio; OR: Odds ratio; Cl: Confidence interval

Table VIIl shows that sepsis patients whose baseline NLR at admission was 28.9 had
3.66 times more chance to death in comparison to the patients whose NLR was<8.9.



Association between NLR and length of hospital stay
Table IX: Distribution of the patients by NLR and length of hospital stay

Length of hospital stay, in

Parameter days

Median IQR

NLR category

8.5 7-10

Data are expressed median (interquartile range, IQR);
+: Not significant by Mann-Whitney test;
NLR: neutrophil-to-lymphocyte ratio

Length of hospital stay had no association (p>0.05) with baseline NLR category in
our patients of sepsis who were admitted in medicine ward (Table IX).



Value of SOFA score and NLR in predicting need for ICU referral:

Baseline NLR had a modest power for predicting need for ICU referral as
suggested by AUC of 0.761 (95% Cl: .627-.895), which was greater than that of
baseline SOFA score (0.662). NLR = 8.9 was proposed as the optimal cutoff value,

which provided a sensitivity of 70.8% and a specificity of 74.1% for predicting

need for ICU referral in sepsis.
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NLR pattern among patients referred to ICU

Table X: Distribution of the patients by NLR category referral to ICU

Parameter Referred to ICU (0] 3
No (n=27) Yes (n=24) [ELV/e))

NLR category

E e B B

28.9 6 (22.2%) 15 (62.5%)

(1.71-9.90)

Data are expressed as number (%); *: Significant by Chi-square test.
NLR: neutrophil-to-lymphocyte ratio; OR: Odds ratio; Cl: Confidence interval

Table X shows that sepsis patients whose baseline NLR at admission was 28.9 had
5.83 times more chance to require ICU support in comparison to the patients whose
NLR was <8.9.



Independent predictors of unfavorable outcome (Death, n=20)
Table XII: Independent predictors of unfavorable outcome by multivariate logistic regression
analysis.

Variables Standard S8 95% Cl for OR P value
Odds ratio

value Upper Lower
Age .058 1.060 .998 1.125 .057
Sex -.669 .512 .087 3.005 .458
lliness duration .190 1.209 .976 1.497 .082
Interval of blood collection

-.250 779 .566 1.072 125
DM -.057 .945 174 5.118 .947
COPD .513 1.670 .087 32.076 .734
SOFA .618 1.856 1.132 3.041 .014*
Neutrophil count .000 1.000 1.000 1.000 174
Lymphocyte count .001 1.001 999 1.002 391
NLR .305 1.357 1.017 1.810 .038*

The OR indicates the risk of obtaining unfavorable outcome. *Statistically significant.
Table Xll shows that after adjusting for other variables NLR and SOFA remain as independent predictors of
unfavorable outcome.



Discussion:

The main finding of our study was that the
baseline NLR measured at day one of sepsis
diagnosis in medicine ward was associated with
in-hospital mortality and NLR was able to
accurately stratify patients in terms of mortality

and ICU referral as like as baseline SOFA score.



NLR = 8.9 was proposed as the optimal cutoff value,
which provided a sensitivity of 75.0% and a
specificity of 67.7% for predicting mortality in sepsis.
These findings remained significant after adjusting
for several potential covariates, suggesting that
increased NLR was independently associated with

unfavorable outcome in patients with sepsis.



Our findings correlate with similar studies conducted by

Okashah A et al.37 ;
Varsha. S et al.38 ;
Orfanu A et al.3?
Hwang et al.*? ;
Xuan Liu et al.%8;

and Zahorec et al.”%



NLR was also superior to SOFA score in
predicting need for ICU referral for the sepsis
patient as suggested by area under the curve
(AUC).

There was no similar study that NLR can
predict ICU referral because most of the study

done at ICU.



CONCLUSIONS:
The NLR could be a promising tool in the initial
assessment of patients with sepsis as we found

significant relation between baseline NLR and

SOFA score.



Recommendations:

This study found that NLR rather than the
total SOFA score is better in triaging patients of
sepsis in medicine department. However,
further studies in larger multicenter
cohorts/RCT are needed for the validation of

these findings to better define the role of NLR.
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