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Abstract

Background: In an emergency setting, non-variceal gastrointestinal bleeding in upper region of
gastrointestinal tract is the common presentation. Multiple factors interact constantly to maintain the
hemodynamic of patients. The modified shock index can help to predict hemodynamic instability and
assoclated outcomes.

Objective: To assess the association of modified shock index with mortality within 72 hours in patients
of upper gastrointestinal bleed.

Methods: This Prospective Cohort study was conducted at Department of Gastroenterology. Services
Hospital, Lahore for 6months. Two hundred and eighty patients (140 in each group) were assessed for
modified shock index. Two groups were formed i.e. exposed with modified shock index was >1.3 and
unexposed with modified shock index was ?1.3. Patients were followed-up in high dependency unit. If
patients died within hospital stay, then mortality was labeled. Data was analyzed in SPSS v.20. Relative
risk was calculated to measure association between modified shock index with mortality.

Results: The mean age of the patients in our study was 52.31 + 14.22 years in exposed group and 50.69 =
11.23 years in unexposed group. There were 80 males and 60 females in exposed group while 75 males
and 65 females in unexposed group. Among exposed group, mortality occurred in 32 (22.9%) cases while
in unexposed group, mortality occurred in 8 (5.7%). Relative Risk was calculated as 1.778 (95% CT; 1.443-
2.19).

Conclusion: There is significant association of high modified shock index score with mortality. In future,
we can now rely on modified shock index for prediction of prognosis of patients with upper gastrointestinal
bleed.
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Introduction:

physicians have to take challenging decisions while
managing the unconscious patients.”> So it is imp-

Normally., patients diagnosed with upper gastro-
intestinal bleed need hospital admission and
have the mortality rate that can occur in 6% - 14%
cases.! The examination of patients at initial presen-
tation 1s important for the effective treatment and to
achieve good prognosis and outcomes. In routine,

ortant to find a helpful and reliable tool or scoring
system that can help to determine the diagnostic and
prognostic condition of the triage patients related to
their hemodynamic instability.* Several predictors
constantly interrelate with each other to maintain the
hemodynamic stability of the unstable patients.® The
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shock -- index, modified-shock index, and age-shock
-- index have been explored before in several clinical
conditions to predict their reliability in diagnosing
and prognosis of hemodynamic instability.® These
indices are estimated by using simple haemodynamic
parameters, are non-invasive in nature, and do not
add any additional cost for diagnosis or treatment.* ’

An increase 1n shock index from home to emergency
department may estimate the higher mortality rate.
The shock index can be valuable for the emergency
department triage criteria, which is now used to act-
ivate the response of trauma teams. So rationale of
this research was to determine the association of high
modified shock index with mortality within 72 hours
in patients of upper gastrointestinal bleed. In routine,
patients usually undergo routine interventions with-
out screening for prognosis. Modified shock index
can helpful in predicting the prognosis of patients
and special care and treatment can be given to the
patients with high index value. But very little work
has been done in this regard and local evidence is
also missing. So we want to conduct this research to
determine the association of modified shock index
with mortality within 72 hours in patients with upper
gastrointestinal bleed.

Methods:

This prospective Cohort study was conducted at the
Department of Gastroenterology, Services Hospital,
Lahore for 6 months period i.e. from July to Dece-
mber 2019. Sample size of 280 cases was estimated
with 95% confidence level, 3.5% margin of error
level and mortality rate i.e. around 10%* in patients
with upper gastrointestinal bleeding. Patients were
then divided in two groups (140 in each group) based
on modified shock index level. Patients of age 20-70
vears, either gender presenting with upper gastroi-
ntestinal bleeding i.e. hematemesis. melena (dark
black, tarry faeces), haematochezia (fresh blood in
stool), were included. Modified shock index was
measured by formula i.e. ratio of heart beat (bpm)
and mean arterial pressure (mmHg). It was labelled
as high i1f index score > 1.3 (exposed group) and was
labelled as low if index score < 1.3 (unexposed
group). Patients with already known gastrointestinal
malignancy and taking treatment, cirrhosis (coarse

liver on ultrasound), hepatitis B or C (on medical
record), ascites or variceal bleeding (on endoscopy)
were excluded from the study.

After approval from ethical board, 280 patients fulf-
illed selection criteria were recruited for study thro-
ugh emergency Department. Informed consent was
obtamed. Demographic information was also obtain-
ned. Then patients underwent assessment for modif-
1ed shock index. Two groups were formed i.e. exp-
osed with modified shock index >1.3 and unexposed
with modified shock index <1.3. Meanwhile patients
were admitted in high dependency unit. Then patie-
nts were followed-up in intensive care unit. If pati-
ents died during admission in the hospital, then mort-
ality was noted. The patient who remained alive were
followed-up till discharge and discharged patients
were further followed-up in OPD and treated as per
standard protocols. All this information was recorded
on Proforma and analyzed via SPSS version 20. Rel-
ative risk was calculated to measure association bet-
ween modified shock index and mortality in patients
with upper gastrointestinal bleeding. RR > 1 was
considered as significant risk of association.

Results:

The mean age of the patients was 52.31 = 14.22 years
in exposed group and 50.69 = 11.23 years in unex-
posed group. There were 80 males and 60 females in
exposed group while 75 males and 65 females in une-
xposed group. The mean duration of symptoms was
341 £ 1.93 in exposed group and 2.94 £ 1.02 in
unexposed group. Mean duration of hospitalization
was 6.21 =2.36 days in exposed patients while 4.31
+ 1.79 days in unexposed patients. Ulcer was more
common in exposed patients while erosions were
more common in unexposed patients (p < 0.05).
Table 1

The mean modified shock index was 1.49 = 0.87 in
exposed group and 0.6 = 0.3 in unexposed group. The
difference was significant (p < 0.05). Among exp-
osed group, mortality occurred in 32 (22.9%) cases
while in unexposed group, mortality occurred n 8
(5.7%). Relative Risk was calculated as 1.778 (95%
CL 1.443, 2.19, * =P < 0.001, significant difference
in both groups). Table 2
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Table 1: Demographics of Patients

Study groups
p-value

Exposed Unexposed
n 140 140
Age (years) 52.31 + 14.22 50.69 £ 11.23 0.2910 *
Gender: Male / Female 80/ 60 75/65 0.5478 !
Duration of symptoms 341+1.93 2.94 +1.02 0.012 *
Diagnosis on endoscopy
Ulcer 98 (70%) 34 (24.3%)
Mallory-Weiss syndrome 24 (17.1%) 59 (42.1%) < 0.0001 !
Erosions 18 (12.9%) 47 (33.6%)
Need for transfusion 17 (12.1%) 2 (1.4%) 0.0004 !
Duration of admission 0.21+2.36 4.31+1.79 <0.0001 *
AST 40.18 +£12.63 30.21 £15.32 <0.0001 *
ALT 45.44 +15.75 42.17 £ 14.47 0.0715 *
Serum Creatinine 1.1 £0.61 1.0=0.84 0.2554 *
Baseline hemodynamic
Haemoglobin 844+3.12 10.33 £ 8.92 0.0187 *
White blood cell 10.36 £4.57 5.66 £4.53 < 0.0001 *
Platelet count 147.89 £ 60.32 196.37 = 40.25 <0.0001 *

* = independent samples t-test
! = Chi-square test

Table 2: Association of Raised Modified Shock
Index with Mortality

Study groups
Exposed Unexposed
n 140 140

Modified shock index 1.49+0.87 0.6+0.3*

Mortality (within 72 :
hours) 32 (22.9%) B8 (5.7%)*

Relative Risk: 1.778 (95% CI; 1.443, 2.19), * =P <
0.001 (significant difference in both groups)

Discussion:

The non-variceal upper gastrointestinal bleed 1s a
common medical emergency, which 1s the significant
clinical and economical burden. Despite the fact that
the rate of mortality in patients of upper gastroint-
estinal bleeding has decreased significantly in recent
years as a result of the advancement of proton-pump

mhibitor and endoscopy, it nevertheless stands at 5%
- 10%.% The prominence of risk stratification in
earlier phase for re-bleeding and mortality was stre-
ssed in a recent international agreement on upper
gastrointestinal bleeding.” Re-bleeding was shown to
be a major indicator of mortality among many risk
factors for this disease. '° Increasing age, cirrhosis,
chronic kidney disorder, progressive neoplasia, redu-
ced haemoglobin levels, heart dysfunction, and hem-
odynamic instability are both risk factors.!!

The risk score proposed by Rockall in 1996, which
distinguishes patients at risk of poor outcome after
upper gastrointestinal bleed, is one of the most fre-
quently used.'? Vital signs are used by physicians to
make diagnosis, recognise irregular pathophysio-
logic states, and monitor treatment responses. Respi-
ratory speeds, heart rates, and blood pressures are
reported numerically, which provides immediate
knowledge about the seriousness of different acute
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presentations and also guides response to clinical
treatments.'® In patients confined to medical intens-
1ve care units with gastrointestinal bleeding, a more
formal review of the shock index is required. The
immediate reaction to resuscitate, continuous blee-
ding after primary therapy, and re-bleeding after a
period of recovery are also essential aspects to rem-
ember. It also has to be correlated with other risk
scoring instruments.’* When patients present with
upper gastrointestinal bleed, the shock index 1s a hel-
pful instrument for determining those who may have
a high risk of short-term complications. It works and
also other risk scoring instruments for gastrointe-
stinal bleed, and it has the ability to be used in a serial
manner during hospital admission to track the chan-
ges in clinical course. !>

Nathan et al., investigated the impact of a high shock
index in postpartum hemorrhage and observed that
the high shock index (= 0.9) had good sensitivity for
predicting high dependency unit admission and the
shock index = 1.7 recognized the patients who need
the urgent interventions.'® Tseng & Nugent condu-
cted a review on shock index level in patients of
sepsis and observed that the raised shock index was
helpful in the assessment of fluid resuscitation and in
detection of patients having organ failure, lactic
acidosis and higher rates of mortality.!” Different
researchers have done studies and compared the acc-
uracy of shock -- index, modified shock -- index and
age shock -- index to determine the more appropriate
and suitable tool for prediction of hemodynamic
instability in diseased patients. Yu et al., conducted
an observational study and observed that the age
shock -- index was more appropriate to detect the
patients who were at higher risk of mortality after
acute myocardial infarction, as compared to the
shock -- index and modified shock -- index.'® Zarzaur
et al., conducted another study in trauma patients and
observed that the shock -- index and age shock --
index have almost equal prognostic value for mor-
tality within first 48 hours of presentation after tra-
uma due to blunt injuries, but the age shock -- index
was better for prognosis of patients aged > 55 years.'”

Liu et al., conducted a study in 2012 and found that
the modified shock — index has better predictive
accuracy as compared to the shock -- index in pred-
icting death after trauma in emergency.?® Torabi et
al., conducted another study and compared the shock

-- index, with modified shock -- index, and age shock
-- index to determine the risk of mortality in patients
presenting in emergency and observed that the age
shock -- index had better performance as compared
to the shock -- index & modified shock -- index.”!
Terceros-Almanza et al., conducted a study in 2017,
and presented that the shock -- index and modified
shock -- index showed equal accuracy of prediction
of massive hemorrhage after trauma.>*

Conclusion:

Thus there is significant association of high modified
shock index score with high mortality rate. In future,
we can now rely on modified shock index score for
prediction of prognosis of patient and can help to
plan the treatment protocols according to the level of
modified shock index, in order to decrease the mort-
ality rate in such cases.

Ethical Approval: Given

Conflict of Interest: The authors declare no conflict
of interest

Funding Source: None

References:

1. Ratra A, Rassameehiran S, Parupudi S, Nugent K.
Utility of the Shock Index and Other Risk-Scoring
Tools in Patients with Gastrointestinal Bleeding.
Southern medical journal 2016 Mar;109(3):178-84.
Terceros-Almanza L, Garcia-Fuentes C, Bermejo-
Aznarez S. Prieto-Del Portillo I, Mudarra-Reche C,
Saez-de la Fuente I, et al. Prediction of massive
bleeding. Shock index and modified shock index.

Medicina Intensiva (English Edition) 2017;41(9):

532-8.

3. Nathan HL, Cottam K, Hezelgrave NL, Seed PT,
Briley A, Bewley S, et al. Determination of normal
ranges of shock index and other haemodynamic
variables in the immediate postpartum period: a
cohort study. PLoS One 2016;11(12):e0168535.

4. Sotello D, Yang S, Nugent K. Comparison of the
shock index, modified shock index, and age shock
index in adult admissions to a tertiary hospital. The
Southwest Respiratory and Critical Care Chronicles
2019;7(28):18-23.

5. Churpek MM, Yuen TC, Winslow C, Hall J, Edel-
son DP. Differences in vital signs between elderly
and non-elderly patients prior to ward cardiac
arrest. Critical care medicine 20135;43(4):816.

]

Tuly — September 2021 | Volume 27 | Special Issue | Page 375

https://annalskemu.org/journal/index.php/annals/article/view/4727/2633

4/5



11/18/21, 8:46 AM

PDF.js viewer

Annals of King Edward Medical University

10.

11.

13.

14.

Trivedi S, Demirci O, Arteaga G, Kashyap R,
Smischney NJ. Evaluation of preintubation shock
index and modified shock index as predictors of
postintubation hypotension and other short-term
outcomes. Journal of critical care 2015;30(4):861.
el-. e7.

Sotello Aviles D, Yang S, Nugent K. Comparison
of the shock index, modified shock index, and age
shock index in adult admissions to a tertiary hos-
pital. The Southwest Respiratory and Critical Care
Chronicles 2019 04/19;7:18.

Holster IL, Kuipers EJ. Management of acute non-
variceal upper gastrointestinal bleeding: current
policies and future perspectives. World journal of
gastroenterology: WJG 2012:18(11):1202.
Gonzalez-Gonzdlez JA, Viézquez-Elizondo G,
Garcia-Compean D, Gaytan-Torres JO, Flores-
Rendén AR, Jaquez-Quintana JO, et al. Predictors
of in-hospital mortality in patients with non-
variceal upper gastrointestinal bleeding. Rev Esp
Enferm Dig 2011;103(4):196-203.

Saltzman JR, Tabak YP, Hyett BH, Sun X, Travis
AC, Johannes RS. A simple risk score accurately
predicts in-hospital mortality, length of stay, and
cost in acute upper GI bleeding. Gastrointestinal
endoscopy 2011;74(6):1215-24.

Lee YJ, Min BR, Kim ES, Park KS, Cho KB, Jang
BK, et al. Predictive factors of mortality within 30
days in patients with nonvariceal upper gastroin-
testinal bleeding. The Korean journal of internal
medicine 2016;31(1):54.

Curdia-Gongalves T. Rosa B, Cotter J. New insi-
ghts on an old medical emergency; non-portal
hypertension related upper gastrointestinal blee-
ding. Revista Espafiola de Enfermedades Diges-
tivas 2016; 108(10):648-56.

Nugent K, Edriss H. The utility of the shock index
in patients with acute respiratory failure. The Sou-
thwest Respiratory and Critical Care Chronicles
2017;5(17):1-2.

Ratra A, Rassameehiran S, Parupudi S, Nugent K.
Utility of the Shock Index and Other Risk-Scoring
Tools in Patients with Gastrointestinal Bleeding.
Southern medical journal 2016;109(3):178-84.

16.

17

19.

Rassameehiran S, Teerakanok J, Suchartlikitwong
S, Nugent K. Utility of the Shock Index for Risk
Stratification in Patients with Acute Upper Gastr-
ointestinal Bleeding. Southern medical journal
2017;110(11):738-43.

Nathan H, El Ayadi A, Hezelgrave N, Seed P,
Butrick E, Miller S, et al. Shock index: an effective
predictor of outcome in postpartum haemorrhage?
BJOG: An International Journal of Obstetrics &
Gynaecology 2015;122(2):268-75.

Tseng J, Nugent K. Utility of the shock index in
patients with sepsis. The American journal of the
medical sciences 2015;349(6):531-5.

Yu T, Tian C, Song J, He D, Sun Z, Sun Z. Age
Shock Index is Superior to Shock Index and
Modified Shock Index for Predicting Long-Term
Prognosis in Acute Myocardial Infarction. Shock
(Augusta, Ga) 2017 Nov;48(5):545-50.

Zarzaur BL, Croce MA, Fischer PE, Magnotti LI,
Fabian TC. New vitals after injury: shock index for
the young and age x shock index for the old. The
Journal of surgical research 2008 Jun 15;147(2)
1229-36.

Lin YC, Liu JH, Fang ZA, Shan GL, Xu J, Qi ZW,
et al. Modified shock index and mortality rate of
emergency patients. World journal of emergency
medicine 2012:3(2):114-7.

Terceros-Almanza L], Garcia-Fuentes C, Bermejo-
Aznarez S, Prieto-Del Portillo 1, Mudarra-Reche
C, Saez-de la Fuente I, et al. Prediction of massive
bleeding. Shock index and modified shock index.
Medicina intensiva 2017 Dec:41(9):532-8.

Torabi M, Moeinaddini S, Mirafzal A, Rastegari A,
Sadeghkhani N. Shock index, modified shock
index, and age shock index for prediction of
mortality in Emergency Severity Index level 3. The
American journal of emergency medicine 2016
Nov;34(11):2079-83.

Kim SY, Hong KIJ, Shin SD. Ro YS, Ahn KO, Kim
YT, et al. Validation of the Shock Index, Modified
Shock Index, and Age Shock Index for Predicting
Mortality of Geriatric Trauma Patients in Emer-
gency Departments. Journal of Korean medical
science 2016:31(12):2026-32.

Tuly — September 2021 | Volume 27 | Special Issue | Page 376

https://annalskemu.org/journal/index.php/annals/article/view/4727/2633

5/5



