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ABSTRACT

Introduction: Cerebral palsy (CP) is a physically disabling condition affecting between 2 and 3 per 1000 live
births and is believed to be the most common cause of severe physical disability in childhood. In addition to
posture and movement disorders, these children have aggregate disorders such as limb use, communication,
intellectual functioning, health, behavior, and social skills. The life of a family with a child with CP is
transformed by obtaining a comprehensive diagnosis and treatment of their child's disorders.

Objective: To publicize the specialized medical approach promoted by the multidisciplinary team in caring for
patients with CP through specialized care clinics.

Methodology: In these clinics, a coordinator shows to the consulting physician an average of 8 cases per
month, offering clinical information and laboratory and cabinet studies of the patient, which the specialist
physician assesses, and medical or surgical indications are offered according to the case. Between 1991 to
2020, care clinics were instituted; They have improved the health status of children with CP.
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ABSTRACT

Introduction: Cerebral palsy (CP) is a physically
disabling condition affecting between 2 and 3 per
1000 live births and is believed to be the most
common cause of severe physical disability in
childhood. In addition to posture and movement
disorders, these children have aggregate
disorders such as limb use, communication,
intellectual functioning, health, behavior, and
social skills. The life of a family with a child with
CP is transformed by obtaining a comprehensive
diagnosis and treatment of their child's
disorders.

Objective: To share publicize the specialized
medical  approach  promoted by  the
multidisciplinary team in caring for patients
with CP through specialized care clinics.

Methodology: In these clinics, a coordinator
shows to the consulting physician an average of
8 cases per month, offering clinical information
and laboratory and cabinet studies of the patient,
which the specialist physician assesses, and
medical or surgical indications are offered
according to the case. Between 1991 to 2020, care
clinics were instituted; They have improved the
health status of children with CP.

Result: Since the founding of the first clinic, more
than 5000 evaluations and more than 32,600
medical visits have been offered to patients with
Cerebral Palsy from newborn to 18 years of age
in specialized medical and surgical clinics.

Keywords:  cerebral  palsy, malnutrition,
orthopedic surgery, gastroesophageal reflux,
pediatrics, primary care.
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I INTRODUCTION

Cerebral Palsy (CP) is a physically disabling
condition, affecting between 2 to 3 per 1,000 live
births, and is the most common cause of severe
physical disability in childhood (1). In a study with
an 8-year follow-up in children and adolescents
with CP in Mexico, disorders of health integrity,
muscle tone, structural state, use of limbs,
communication, intellectual functioning, and
mental health were found. Behavior and social
skills in a range of 56 to 90% of cases (2). The life
of a family with a child with CP is transformed by
the challenge of obtaining a comprehensive
diagnosis of their child's motor and related
disorders. Spastic CP is the most common; In
these children, hypertonic muscles and skeletal
growth condition muscle-tendon and capsular
contractures, bone deformities, conditioning more
significant disability (3).

On the other hand, in this population, ocular
mobility  disorders occur in 66% (4).
Gastrointestinal problems are a significant
chronic problem in most children with CP, and a
multidisciplinary approach can contribute to their
well-being and quality of life (5); lack of appetite,
hyper - salivation, eating dysfunction, and
constipation are present in 25 to 38% of cases (6).
Gastroesophageal reflux can influence its
nutritional results (7), in which surgery offers
nutritional and symptomatic improvement (8).
Chronic pulmonary complications can include
recurrent pneumonia, atelectasis, bronchiectasis,
and chronic restrictive lung disease (9). The high
prevalence of urinary tract infections in these
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children supports effective physical therapy to
achieve greater mobility and independence (10).
Early provision of postural equipment plays a vital
role in preventing hip subluxation/dislocation
(11). The application of botulinum toxin has
shown clinically significant, short-term improve-
ments in the function of the upper extremities
limbs (12).

The Institute Nuevo Amanecer A.B.P., a nonprofit
organization with more than 43 years of
experience dedicated to improving the quality of
life of children and young people with cerebral
palsy, has sought new ways to create prevention
strategies and improve the care of these children
and their families. For this reason, it has
promoted and coordinated this clinical study, to
continue promoting public policies and strategic
alliances that promote the improvement of the
quality of life of people with disabilities in the
state of Nuevo Leon, Mexico.

. OBJECTIVE

The objective of this manuscript is to share
publicize the medical approach promoted by the
multidisciplinary team in the care of patients with
CP through specialized care clinics of different
medical specialties.

. METHODOLOGY

The Instituto Nuevo Amanecer A.B.P, is an
outpatient care clinic. In 30 years, it has founded
and offered systematized care through Specialized
Care Clinics (SCC) to attend to this population's
motor disorders and added problems; These
services are offered within the same institution.
The multidisciplinary team member refers the
patient to the coordinator of a SCC, who offers a
medical appointment to the mother or caregiver.

The team informs to parents the objectives of the
respective clinic and the reason for the
assessment to their son/daughter. The
appointment includes detailed laboratory and X
ray studies before their evaluation. The
coordinator shows an average of 8 cases per
month; she/he mentions the patient's symptoms
in each clinic. The patient's medical history is
reviewed, and interrogation and physical

examination are carried out, and laboratory and
cabinet studies results are analyzed. Finally, the
pediatric  neurologist offers the medical
indications, requests complementary laboratory
and X ray studies, and surgical if applicable. The
social worker facilitates the performance of these
procedures. There are agreements with different
public and private hospitals to perform surgical
procedures at no cost or minimal cost to the
patient. In other cases, some foundations pay it
directly to the hospital.

The clinics began in 1991, and from that date,
others have been founded according to the needs
of patients.

The clinics began in 1991, and from that date,
others have been founded according to the needs
of the patients.

These clinics began in 1991, and from that date,
others have been founded according to the needs
of the patients.

V. RESULTS

Profile of families. Almost half of the families are
married couples: 47%. 28% Free union, 11%
Single mothers 8%, Separated 6%, Divorced or
widowed. Socio-economic level: 70% Medium-
low, 17% Low. Medical Service: 48%. Right
holders of Federal Insurance for low-income
families, 48%, 43% have Health Ministry
Insurance for families with formal employment,
and 9% have medical insurance for employees of
the education sector.

The Institute offers medical care, physiotherapy,
occupational therapy, nutrition, early stimulation,
regular care for high risk children, vaccinations,
dental care, imaging services, postural care, and
locomotion equipment, among others.

The institute has provided care to 25,961 patients
in 43 years. The medical department consists of a
Family physician, physiatrist, pediatric neuro-
logist, and orthopedist and has offered more than
272,000 highly specialized medical visits and 888
medical-surgical procedures in the SCC.
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V. ORTHOPEDIC CLINIC

Participants: Pediatric orthopedist, physiatrist,
social worker.

Objective: To provide patients with CP with a
highly specialized diagnosis and treatment of
orthopedic problems and musculoskeletal
deformations through a medical visit with the
pediatric orthopedic doctor and physiatrist,
offering them a medical, therapeutic, postural,
and surgical treatment.

Procedure: The multidisciplinary team refers the
patient to the Orthopedic Clinic, together the
patient is evaluated, their radiological studies are
reviewed, and treatment is scheduled. If postural
care is required, he is referred to the Postural Care
Clinic and is provided with postural equipment.
When Botulinum Toxin or orthopedic surgery is
required in local hospitals, physicians explain to
parents or caregivers the needs and objectives of
this treatment, and the social worker advises
them. The most frequently encountered problems
in this clinic are hip dislocation and spine
deviations (scoliosis and kyphosis, among others).
The most frequently implemented treatments
have been: postural management, application of
Botulinum Toxin in the lower limbs, multilevel
tenotomy of the lower limbs, (adductor hip,
hamstring, and Achilles tendon tenotomy). If
orthoses are needed, they are custom-designed,
manufactured by an external vendor, and
delivered to the institution.

Two thousand and eight hundred medical visits
and 902 orthopedic surgeries such tenotomies
and osteotomies among others, have been
performed. There have been more than six
hundred applications of botulinum toxin, and
more than 1900 references to postural
management.

VI.  OPHTALMOLOGY CLINIC

Participants: Pediatric ophthalmologist, Family
physician, nurse, and social worker.

Objective:
palliative,

Offer a systematic preventive,
and surgical evaluation and

intervention in ophthalmological problems to
patients with CP.

Procedure: When visual disorders are clinically
detected in patients, they are referred by
psychologists, therapists or teachers to this clinic.
The Family physician introduces patients to an
ophthalmologist at the same institution, and they
are referred to a specialized clinic. This requests
specialized studies and prescribe a treatment such
as ophthalmic patches, lenses, or surgery; all
families are advised and supported by the social
worker. The surgeries are performed through a
collaboration agreement with a local clinic and
foundation. The most frequent treatments are
strabismus corrections and the prescription of
lenses for refractive defects.

There have been one thousand, nine hundred and
sixty medical visits, 300 strabismus correction
surgeries, 1500 visual refraction evaluations, and
many lenses have been awarded.

VII.  NUTRITION AND
GASTROESOPHAGEAL REFLUX CLINIC

Participants: Pediatric Gastroenterologist, Family
physician, nutritionist, and Social worker.

Objective: Assess Cp patients  with
undernutrition, digestive, and feeding disorders.

Procedures: Physicians analyze the clinical
history, nutritional status, and reason for the
patient & #39;s visit. Laboratory studies such as
(Hematic biometry, Biochemical Profile, Albumin
Globulin Ratio, and Guayaco in feces), among
others, are  analyzed.  Video-fluoroscopy
(swallowing mechanism and esophagogram),
scintigraphy, and ph-metry are also analyzed,
depending on the case. The most frequent
diagnoses in this clinic have been: Feeding
disorders gastroesophageal reflux disease,
undernutrition, aspiration, and constipation,
among others. Each patient is offered a treatment
that includes oral-motor therapy, antacids, proton
pump inhibitors, prokinetics and laxatives, a
hypercaloric and hyper protein diet, (depending
on the case).
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This clinic has carried out more than two
thousand and three hundred nutritional visits and
has given indications for more than 2000
oral-motor therapy, and dietetic supplements
have been prescribed, and references to pediatric
surgery when apply.

VIl PEDIATRIC SURGERY CLINIC

Participants:  Pediatrician Family
physician, and social worker.

Objective: Assess patients with CP who are
referred to evaluate surgical interventions. Mainly
of the digestive and urinary system, or in case of
requiring hernioplasty procedures or corrections

of congenital malformations.

surgeon,

Procedure: Patients determined to require a
surgical approach during the gastroenterology or
urology evaluation are evaluated in this clinic.
These are showed by the Family physician to the
pediatric surgeon, describing the clinical
manifestations and analyzing their laboratory and
cabinet studies. If surgery is required, this is
performed in local hospitals.

Frequent cases referred to this clinic are: Nissen
Fundoplication, = Gastrostomy,  Hernioplasty
procedures, Orchidopexies, or Circumcisions.
Oromotor therapy is also offered to patients with
gastrostomy due to an eating disorder, and
indications to the primary caregiver for the use of
gastrostomy and gastric button. When
appropriate and linked to evolution, gastrostomy
closure is also performed.

Since its foundation, more than one thousand and
six hundred medical visits and 140 surgeries of
different kinds have been performed (gastrostomy
button, gastrostomy closure, Nissan surgery, and
others).

IX.  RESPIRATORY PROBLEMS CLINIC

Participants: Otolaryngologist, pediatric pneum-
onologist, Family physician, and social worker.

Objective: To offer patients with CP a highly
specialized diagnosis and treatment in the case of
chronic or recurrent respiratory diseases, as well
as hearing loss.

Procedure: The multidisciplinary team detects
and refers patients with recurrent respiratory
problems for evaluation. The Family physician
assesses the patient and requests the necessary
studies. (Hematic Biometry, Paranasal Sinus Rx,
Thorax Tele). The patient is referred to the
otorhinolaryngologist, who assesses the patient,
analyzes his clinical data, x-rays, and laboratory
and office tests. After evaluation, some
complementary studies are requested if necessary,
such as scintigraphy, and ph-metry; after its
analysis, treatment is prescribed. The most
frequent diagnoses in this clinic have been:
sinusitis, sinubronchial syndrome, bronchitis,
pneumonia, otitis media, allergic rhino-
pharyngitis, bronchial aspiration, and adenoid
hypertrophy. The most frequently prescribed
medications have been antibiotics, antihis-
tamines, anti-inflammatories,bronchodilators,
and immuno-modulatory drugs.

The most frequent surgeries have been:

Tonsillectomy and myringotomy. In case of
hearing loss, studies such as auditory evoked
potentials and tympanometry, among others, are
requested after evaluating the patient. Support are
offered to carry out these studies, to obtain
medications, hearing aids, and perform surgeries
by the support of social worker.

The Family physician follows up and makes a new
appointment at the clinic to see the results of
studies and treatment.

This clinic has performed more than one
thousand eight hundred medical visits, more than
100 surgical procedures as tonsillectomies and
adenoid hypertrophy, myringotomies, more than
200 evaluations of hearing loss, and 150, auditory
evoked potentials, among others.

X. CLINIC OF UPPER LIMBS

Participants: Plastic surgeon with a sub-specialty
in the wupper limb, occupational therapist,
physiatrist, and social worker.

Objective: To evaluate patients with CP who have
spasticity or hand/arm deformities.
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Procedure: Cases with spastic upper limbs are
referred by the multidisciplinary team to the
department of family medicine. The patient is
evaluated by the upper limb clinic coordinator
occupational therapist and is classified according
to his manual abilities and degree of spasticity,
and radiological studies are carried out necessary
for the assessment. During the visit, the
participation in activities of daily living is
analyzed to design functional goals in their
treatment, including botulinum toxin application
or surgery, with the social worker's support. After
these procedures, a new evaluation of the manual
abilities of the patients is carried out, and the
necessary modifications are made to the
occupational therapy treatment plan. In cases
where splints are required; these are
manufactured in a personalized way in the same
institution.

This clinic has offered more than one thousand
and two hundred medical visits, and also applied
more than 6 hundred botulinum toxin specialy in
hands and arms, and provided of more than 600
upper limb splints.

XI. POSTURAL MANAGEMENT CLINIC

Participants: Physiatrist, occupational therapist,
an expert in postural management, biomedical
engineer, and social worker.

Objective: To carry out a postural diagnosis to the
patient and offer the design and manufacture of
personalized postural aids.

Procedures: Patients with postural management
disorders are referred to the Postural Care Clinic
by the multidisciplinary team. Expert doctors and
therapists evaluate them with the Chailey
Approach Technique in prone and supine
decubitus, sitting and standing, and a Chailey bed,
modular or body contour seat, and stabilizer. The
seats are inserted in conventional or power
wheelchairs. Parents or caregivers receive the
social worker's support from local organizations
or foundations for their acquisition.

More than 3,000 postural management

fygtuatians oo drisgranrespanding manufacture
of the personalized postural management

equipment have been carried out according to
each patient needs, and more than 1200
equipments have been manufactured in the
institution.

XIl. - UROLOGY CLINIC

Participants: Urologist, Family physician, nurse,
and social worker.

Objective: To diagnose and take care of patients
with CP and urological disorders.

Procedures: Patients with urination disorders,
signs of urinary infection, and or at/the beginning
of a sphincter control program are referred to this
clinic by the multidisciplinary team. Before the
examination, a general urine test is performed.
The medical history and signs of urological
disorders are analyzed during the evaluation, a
physical examination focused on detecting urinary
tract and genital malformations.

At the end of the evaluation, studies are
requested, such as voiding cystourethrogram,
urological ultrasound, and urine culture. As
applicable, which are carried out with the social
worker's support and medical or surgical
treatment. A medical follow-up is carried out at
the end of the procedure until the urinary
problem is resolved. In the case of a urinary
sphincter control program, nursing follow-up is
offered to the patient once urological pathology
has been ruled out. The most frequent diagnoses
are urinary tract infection, cryptorchidism,
phimosis, and congenital malformations.

This clinic is the most recent and has granted
more than 500 urological visits.The most frequent
pathologies detected have been chryptorchidism,
and phymosis.

Xlll. - PNEUMOLOGY CLINIC

Participants: Pulmonologist, family doctor, and
social worker.

Objective: Provide patients with a highly
specialized diagnosis and treatment in chronic
and recurrent respiratory diseases through a
specialized medical consultation, thus increasing
their quality of life of these children.
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Procedures: The multidisciplinary team detects
and refers patients with respiratory problems to
the Medical Department. They request laboratory
studies such as blood counts and cabinet studies
such as chest teleradiography and polyso-
mnography.

The treatment plan may include medical or
surgical treatment and, if required, referral to
another specialty or hospital .In this CSS more
than 500 medical visits have been made,
Frequent diagnoses in this clinic are: recurrent
pneumonia secondary to aspiration due to
gastroesophageal reflux disease or allergies,
bronchial hyperreactivity, laryngomalacia, and
decreased ventilatory capacity secondary to
scoliosis. Moreover, treatment includes antibiotic

therapy, inhalation therapy, and percussive
therapy.

XIV.  SPASTICITY CLINIC
Participants: Pediatric neurologist, physical

therapist, and social worker.

Objectives: To provide patients with a highly
specialized diagnosis and treatment of spasticity
problems and contribute to obtaining more
satisfactory result in their rehabilitation.

Procedures: The patient level of spasticity and
current weight are considered, and gross motor
function classification system, (GMFCS).

They are evaluated with Modified Ashworth Scale,
(MAS), and analyzing Reimer index.

The Coordinator presents the case to the
consulting physician. The most frequently used
studies are pelvic X rays to assess hip subluxation
or dislocation.

The most frequent pathologies detected have been
contractures of upper and lower limbs.

Treatment generally consists of administering
muscle relaxants such as oral baclofen, the
application of botulinum toxin, physical therapy,
hydrotherapy, upper and lower limbs splints, and
reference to postural management and/or
orthopedic surgery. In this clinic, more than 340

patients have been assessed and more than 80
botulinum toxin have been applied with the
support of social workers.

XV. DISCUSSION

In countries where few organizations provide
highly specialized and rehabilitative care to
children and young people, patients with CP and
their families require multidisciplinary care
coordinated with inter-institutional links that
provide them with comprehensive care.

Laboratory and office studies, medications,
postural aids, and surgeries necessary to provide
this care can be facilitated through agreements
with local hospitals and foundations. Therefore,
we urge organizations that serve children and
youth with CP to use this care methodology to
provide greater well-being to these children and
their families.

Some institutions in countries such as England
(13) and the USA (14) use similar models of
specialized care clinics for the comprehensive
approach to patients with CP.

XV. CONCLUSIONS

The SCC have had a satisfactory result, for over 277
years, more than 15000 evaluations have been
provided, and an average of 24 surgeries and
procedures per year for children with CP from
low-income families of northeastern Mexico. The
results have been reflected in improving the
patients' physical well-being attended.
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Syndrome of Inappropriate Anti Diuretic Hormone
(SIADH) Presenting with Recurrent Hiccups in a Case
of Small Cell Neuroendocrine Carcinoma of Lung with
Concomitant Pulmonary Tuberculosis

Saurabh Puri

ABSTRACT

Tuberculosis (TB) and lung cancer are the
leading cause of mortality and morbidity in the
world. Burden of TB is significantly high in
developing countries causing serious public
health concern, and incidence of lung cancer is
also increasing all around the world with high
mortality. Pulmonary TB coexisting with lung
cancer can mask the underlying disorder
producing diagnostic dilemma resulting in delay
in diagnosis leading to decreased survival of the
patients. Here we report a rare case of a
66-year-old male diagnosed microbiologically
confirmed TB along with coexisting small cell
neuroendocrine carcinoma of lung presenting
with SIADH.

Keywords: pulmonary tuberculosis, lung
carcinoma, small cell neuroendocrine tumor,
hiccups, STADH.

l. - INTRODUCTION

One of the leading cause of cancer related
mortality worldwide is lung carcinoma,
whereas TB is major cause of morbidity and
mortality in developing countries, despite
availability of effective antibiotic therapy.
Simultaneous or concomitant coexistence of
both the disease is poorly understood and
under reported but causes serious impact on
outcome of patients along with public health.
Due to similar clinical and radiological
presentation of both TB and lung cancer, it is
often overlooked and there is delay in
diagnosis causing poor outcome of the
patients. We present a case of an elderly male
who was suffering from pulmonary TB and

© 2022 London Journals Press

was diagnosed with coexistent small cell
neuroendocrine lung carcinoma on further
investigation in view of  persistent
hyponatremia not responding to IV normal
saline.

ll.  CASE REPORT

A 66-year-old male presented with com-
plaints of nausea, persistent vomiting, weight
loss and loss of appetite from last 30 days
followed by continuous hiccups since 14 days.
He is a known case of diabetes mellitus, on
regular treatment. He was diagnosed with
pulmonary TB and anti-tubercular therapy
(ATT) was initiated 21 days back. On
examination, he was conscious, oriented to
time, place and person. At admission, his
vitals were pulse rate 118/min, blood pressure
110/80 mmHg, respiratory rate 24/min,
oxygen saturation (Spo,) 97% on room air,
temperature 99°F, random blood sugar 96
mg/dl. General examination revealed dry
tongue and systemic examination revealed
decreased breath sound in left supra and
infraclavicular region. Blood count revealed
normal hemoglobin, leukocyte count and
platelet count (Hb 12.0 gm/dl, TLC 6.54 x
10°/L, Platelet 243 x 10°/L). Liver function
test revealed transaminitis (SGOT 194.8 U/L,
SGPT 263.0 U/L, ALP 88 U/L, GGTP 51
U/L). Renal profile showed normal urea and
creatinine with hyponatremia (sodium 114
mmol/L, potassium 4.4 mmol/L). Chest X ray
PA view showed homogenous opacity in left
upper and mid zone (figure 1). He was
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managed with intravenous normal saline,
proton pump inhibitor and anti emetic. His
serum sodium was repeated next day which
was further decreased to 112 mmol/L. Normal
saline was stopped and intravenous 3% saline
was initiated, however his serum sodium
further dropped to 109 mmol/L. Workup for
hyponatremia was done which revealed
normal serum uric acid (4.8 mg/dl), low
serum osmolality (224 mOsm/Kg), high urine
osmolality (540 mOsm/Kg), spot urine
sodium (120 mmol/L) suggestive of SIADH.
His fluid intake was restricted to 1 litre/day.

Serial monitoring of serum sodium was done
which revealed rising trend after fluid
restriction was initiated. Contrast enhanced
computed tomography (CECT) chest was
done which showed ............... (figure 2, 3)
USG guided lung biopsy showed poorly
differentiated carcinoma favoring small cell
carcinoma with granulomatous inflammation
in surrounding tissues with immunohistoch-
emistry which was Tumor cells express
Synaptophysin and CD56, Ki-67 proliferation
index - 60%. (figure 4,5) PET/CT scan was
done to rule out any metastasis, revealed a
large FDG Avid heterogenous enhancing
lobulated mass lesion involving anterior
segment left lung upper lobe, extending to left
suprahilar region encasing the left pulmonary
artery and abutting arch of aorta suggestive of
malignant etiology. (figure 6) Final diagnosis
was made as SIADH induced by small cell
neuroendocrine  carcinoma lung  with
concomitant Pulmonary TB, and he was
referred to oncologist for further management
of lung carcinoma with continuation of ATT.

. DISCUSSION

Since coexistence of Lung carcinoma and
pulmonary TB was first reported by Bayle in
1810," both lung carcinoma and TB, are
important cause of morbidity and mortality,
especially in poor and developing countries."?

However, association between both the

disease seldomly discussed, but it creates
great impact over public health.? 0.7% cases of
lung cancer have been found to have
pulmonary TB, whereas Chandra et al found
17% cases of lung carcinoma were suffering
from pulmonary TB.** Both diseases can
occur in following patterns: 1) carcinoma over
TB ground, reactivating old focus of TB. 2)
carcinoma from previous TB scars (scar
carcinoma). 3) carcinoma from epithelium
metaplasia of TB cavities. 4) Independent and
develop simultaneously. 5) Metastatic
carcinoma in old TB lesion. 6) secondary TB
in cancer patient.® Our case both the disease
possibly occurred independently and develop
simultaneously. Wu et al proposed theory of
reverse causality explaining reactivation of
latent TB due to weakened host immune
system caused by occult lung cancer and
diagnosed during the TB treatment.”

Clinically both pulmonary TB and lung cancer
can present clinically with fever, loss of
appetite, weight loss, fatigue, chest pain,
hemoptysis along with similar radiological
features leads to delay in diagnosis and
management causing poor outcome.® Lung
cancer is often overlooked and delayed due to
masking by tubercular lesion in active TB
cases.” Similar to our case, Ting et al.
suggested radiographic features increasing
suspicion of lung carcinoma in patients with
preexisting pulmonary TB, foremost was
progression of pulmonary infiltrates while on
anti tuberculosis drugs.'® Histologically, most
common type was non small cell lung cancer,
especially adenocarcinoma,> however in the
case described above, he was found to have
small cell neuroendocrine lung carcinoma.

Since SIADH in lung cancer was described in
1957 by Schwartz,” 10% patients of lung
cancer present with paraneoplastic syndrome,
with SIADH occurring in 7-16% patients of
SCLC, linked with worst outcome.'>*3
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V. CONCLUSION

Physicians should be aware of protean
manifestations of both TB and cancer and
simultaneous  coexistence  should be
considered in high index of suspicion due to
misleading  clinical and  radiological
presentations. In patients who are non
responsive to anti tubercular therapy and
radiological worsening, physicians should
look for other potential diagnostic clues and
go for establishing additional diagnosis.
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Prevalence and Pattern of Aphrodisiac use
among Adult Population in Sokoto Metropolis,
Northwest Nigeria
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ABSTRACT

Aim: This study aims to determine the prevalence
and pattern of aphrodisiacs use and associated
side effects among adult population in Sokoto
metropolis, Sokoto state Nigeria.

Methodology: It was a cross-sectional study
carried out in Sokoto metropolis among 207
adults selected via a multistage sampling
technique. Data was collected using semi-
structured questionnaire and were analyzed
using IBM SPSS version 23.

Results: The mean age of respondents was 35.23
years. The prevalence of aphrodisiacs use among
adults in Sokoto metropolis was 138(67.6%) and
up to 64(46.2%) of them have used it within the
past one month. More than half (53.1%) of the
respondents’ partners knew they were using
aphrodisiacs; 49(66.3%) of their partners are in
support of it and 101(73.2%) expressed
satisfaction with the sexual performance of the
respondents. Up to 61.6% of the aphrodisiacs
consumed were local herbs and the major route
of administration was oral route. Gender,
marital status, level of education and
occupational status were significantly associated
with the use of aphrodisiacs (p<0.05).

Conclusion: Prevalence of aphrodisiacs use is
high among men and women in Sokoto
metropolis and it is associated with gender,
marital and education. Government and health
workers at all levels should intensity efforts to
educate the masses about the use and associated
side effects through the media such as radio,
television and the internet, also communication
between couples should be encouraged rather
than the use of the substances.
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| INTRODUCTION

The need to increase sexual arousal, sexual
pleasure and sexual potency can be said to be as
old as life itself. Men and women have for
centuries sought different ways of gaining sexual
fulfilment including the use of aphrodisiacs; this
quest has been shown to increase rather than
decline over the years." An aphrodisiac can be
described as any substance that enhances sex
drive and or sexual pleasure.'The name comes
from Aphrodite, the Greek goddess of sexuality
and love; and substances used are derived from
plants, animals or minerals.' Aphrodisiacs can be
classified according to their mode of actions into
three groups namely: substances that increase
libido (i.e., sexual desire, arousal), substances that
increase sexual potency (i.e., the effectiveness of
erection) and substances that increase sexual
pleasure.”

Makwana, and colleagues noted that the sale and
use of these drugs often without medical
prescriptions have been on the ascendency as they
are now frequently advertised in both print and
electronic media.? It is common to find sex
enhancing drugs being sold in markets, bus
stations, supermarkets and along the streets.
Ironically, most of these drugs sold openly are not
registered with the Food and Drugs Authority

(FDA).* Globally, the use of either the orthodox
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or non -orthodox form of aphrodisiacs is
increasing, especially the herbal type aphro-
disiacs. The World Health Organization (WHO)
estimates that in many developed countries, 70%
to 80% of the population have used some forms of
alternative or complementary medicine including
aphrodisiac substances.5

The use of sex enhancing drugs globally varies
from country to country. For instance, in the
United States, a study revealed that 4% of
undergraduate men use erectile dysfunction
medicines for recreational purposes,® in Buenos
Aires, Argentina, a study among young men
between 18 and 30 years of age in a public area
showed that 21.5% of the men said they used
sildenafil at least once in their lives.” In Saudi
Arabia,® the use of sex enhancing medication
among sexually active adults was found to be
39.9% and in Malaysia, use of traditional
medicines for aphrodisiac purpose was found to
be 38.26% among the general public in Penang.®

In Africa, studies have shown high prevalence of
aphrodisiac use.*** Ghanaians, especially men, are
known to frequently use aphrodisiacs and are not
keen on the type as long as it enhances their
sexual function;* a study conducted in a municipal
district of Ghana showed that up to 66.4% of the
sampled men use aphrodisiac.”® Another study in
Ghana also reported the prevalence of sexual
stimulants use to be 61%." In Nigeria, the use of
herbal substances to enhance sexual performance
is quite high in many communities. In a study
carried out in Calabar, Nigeria, the prevalence of
sexual stimulants use was found to be 98%' and
in Kano State Nigeria, more than half of the
respondents (53.9%) in a study have used sexual
stimulants.’

Regarding the pattern of aphrodisiac use among
adult population, various forms are reported to be
in use in many communities in Nigeria. In a study
conducted in Kwara State on the pattern of
aphrodisiac drug use among married adults, it
was reported that most of the aphrodisiacs used
are mainly the oral types (drinks, chewable herb,
licks) and ointment to rub the private part to
increase sexual energy, flavor and etc.” In Kaduna
State, Nigeria, not less than 20 varieties of oral
forms of herbal preparations were mentioned

during interviews in a study. These include; tiger
nut (Aya in Hausa language) which is thought to
be good for both men and women in improving
sexual performance.” Dates mixed with sugarcane
watermelon and grapes are also believed to be
useful.* Moringa seeds, ‘Garin Tarmu’ (a
powdered formulation which tightens the vaginal
mucosa) and ‘Gardalli’ (herb that looks like small
white onions) are believed to increase sexual urge.
Some women use ‘Tsimi’, a herbal drink or brew
that is said to be very effective in lubricating the
vagina and therefore useful for women that
naturally have dry vagina. ‘Sabuzu kuma’, a red
powder drank with yoghurt is believed to drive a
man crazy with sexual desire. Some herbal
preparations are also mixed with roasted chicken
(popularly called ‘Kazan mata’ in Hausa
language); this is specially prepared for newly
married couples.** Other preparations are known
to cause tightness of the vaginal mucosa and are
called ‘yan matsi’ in Hausa language.’* Examples
of ‘Yan matsi’ currently in use especially in
northern Nigeria include ‘ruwan zakarin ayu’ (the
seminal fluid gotten from the genitals of an
aquatic animal called ‘Ayu’) and ‘Bagaruwa’
(Acacia spp) (an edible fruit that women boil and
use for sit bath after delivery, to tighten the
vagina).'4

In many communities, there is a wrong perception
that natural substances are safer alternative to
orthodox medicines with no side effects. These
drugs are also readily accessible even without
prescription in the open markets and on the
Internet. Consequently, the free access to these
drugs to enhance sexual drive has become
increasingly popular, more than 300,000
intoxications were reported to poison control
centers over the last 20 years.’®® Aphrodisiacs
have been shown to have a number of effects
especially on male sexual pattern.” Use of
aphrodisiacs, whether the herbal or the orthodox
preparations is associated with side effects such as
headache, painful sexual intercourse, vaginal
discharge, vaginal tightness, prolong painful
erection, nausea, vomiting and urinary tract
infection.*

Several factors have been reported to be
associated with the use of aphrodisiacs; a study
conducted among 352 Ghanaians revealed that
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the main factors associated with the use of
aphrodisiacs are presence of sexual problems,
lower educational attainment, number of sexual
partners, advertisement, and knowledge of side
effects of aphrodisiacs.* In Kaduna State Nigeria,
the use of aphrodisiacs was shown to be
associated with pleasure seeking behavior (46%),
competitions amongst co-wives in a polygamous
family setting and seeking for vaginal tightness
following childbirth or preparation of a woman for
marriage after having several sexual intercourse
outside of wedluck.*

Despite the side effects associated with use of
aphrodisiacs, it is a common finding especially on
the streets of Sokoto metropolis and other major
towns in northwest Nigeria to see adults buying
various types of aphrodisiac substances from local
vendors. Studies conducted on aphrodisiacs
especially in the northwest of Nigeria including
Sokoto have concentrated mainly on the
prevalence of its usage among married women;
this study looked at the prevalence, pattern,
self-reported side effects as well as factors
associated with the use of aphrodisiacs among
adult population in Sokoto metropolis.

. MATERIALS AND METHOD

The study was conducted in Sokoto metropolis, in
the North-western part of Nigeria. Sokoto state
has 23 Local Government Area (LGAs) of which 4
are metropolitan (Sokoto North, Sokoto South,
Wamakko and Dange-Shuni LGAs). There are 44
political wards in the metropolitan LGAs with
each of the LGAs having 11 wards. As at 2021,
Sokoto metropolis had a population of 662,000
inhabitants, based on projection from the 2006
general census;® its indigenous inhabitants are
predominantly Muslims of the Hausa and Fulani
ethnic group.

It was a cross-sectional study involving adult
males and females in Sokoto Metropolis, Sokoto
state. All consenting males and females aged 18
years and above were included irrespective their
marital status; however, all temporary visitors to
the study area were excluded.

A sample size of 206 was calculated using the
Cochran formula for determining sample size in
descriptive studies;® n=7*pq/d>

The study participants were selected using multi-
stage sampling technique. In stage I, one LGA
was selected from the four metropolitan LGAs in
the state using simple random sampling by
balloting procedure; Sokoto South LGA was
selected. This was followed line listing of all the
political wards in the selected study LGA.

In stage II, one of political ward was selected
using simple random sampling using balloting
procedure; Gagi ward was selected.

Data were collected using a set of validated
structured questionnaire uploaded on Open Data
Kit (ODK) software App installed on android
devices. The Questionnaire had four sections
with a total of 26 items: Section A: Socio-
demographic characteristics of the respondents;
Section B: Prevalence and pattern of aphrodisiac
use by the respondents; Section C: Forms of
aphrodisiac used by the respondents and
associated factors; Section D: Side effects
experienced following aphrodisiac use. The
questionnaire was pretested on 20 purposively
sampled adults selected from Sokoto North LGA
ward; necessary amendments were made
thereafter to validate the questionnaire. Five
research assistants comprising of 300 level
medical students were trained and recruited as
research assistants.

Data from the completed questionnaires were
downloaded from the ODK server in Ms Excel
format and then exported to IBM SPSS version
20 for analysis. Descriptive statistical analysis
was done and continuous variables were
presented as mean + standard deviation (SD)
while categorical variables were presented as
frequencies and percent. Chi-square test was
used to test for the existence of association
between categorical variables. Level of statistical
significance was set at 5% (p<0.05).

Ethical approval for the study was sought from
the Ministry of Health of Sokoto state. Further
permission to carry out the study was sought
from the respective LGA authorities where the
study was conducted; written informed consent
was sought from each of the participants.
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. RESULT

Two hundred and seven questionnaires were administered to respondents and all were analyzed giving

100% response rate.

Table 1. Socio-demographic profile of the respondents

Variable Frequency (n=207) Percentage (%)
Age group
(years)
15-30
31-45
: e
Above 60 o5 12'3
Sex 3 )
Male 39
Female
Religion 130 636
Islam 75 36-4
Christiani
Marital st&tlytus 200 96.6
Single 7 34
Divorced
Widowed 59 28.5
Married 8 39
10 4.8
Tribe 130 62.8
Hausa
gglr?;;:a 171 82.6
Igbo 24 11.6
Others 7 3.8
2 1.0
Level of 2 1o
Education
None ) 05
Qu'r anic only a5 290
Primary
Secondary J 44
Tertiary 76 371
74 36.1
Occupational
Status
Full-term 20 9-8
housewife 39 19.0
Student tli(i ;9'95
Farmer 49 23:9
Business 6 20
Civil Servant ’
Vocational
Type of family 93 62.8
setting (n=148) 95 37:2
Monogamous
Polygamous

Those within 15-30 years age group constitute the
highest proportion of respondents (44.6%) and
majority were males (63.6%). Up to 96.9% of the
respondents were Muslims, 82.6% were Hausa

tribe and 62.8% were married. The highest
educational attainment of most of the
respondents is secondary school education
(37.1%), 39.3% were business men/women, 9.7%
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are full term housewives and 46.6% are married
in a monogamous setting (table 1).

Table 2: Prevalence and pattern of aphrodisiac use among the respondents

) Percent
Variable Frequency (n=206) o
(%)
Have you ever used aphrodisiac before? 67.6
138
Yes 66 32.4
No
How often 13.0
18
Always o 21.7
Very often 30 65.3
Occasionally 9
Did you use aphrodisiac within the past one month?
Yes 46.2
No 64 53.8
How the aphrodisiac is obtained? (multiple 74
responses considered)
Doctors’ prescription 2.2
From chemi 3
rom chemists 41.3
Mobile drug vendors i’7 9.4
Traditional drug sellers 3 67.4
Source of information 93
Friends 90.2
- 125
Health facility R 1.4
Local street sellers 20.9
29
My partner 3.6
Duration of using aphrodisiac(months) 5
<6 65.8
6-12 o1 12.7
13-24 8 17.7
>24 24 3.8
Partners’ awareness of respondents’ use of 5
aphrodisiacs (n=138)
Yes 53.6
No 24 46.4
Partners’ support for use of aphrodisiac by 4
respondents (n=74)
Yes 49 66.3
No 25 33.7
Partners’ satisfaction with respondents’ sexual
performance (n=138)
Yes 73.2
No 1ot 26.8
Would you recommend aphrodisiacs to others? 37
Yes 79 52.2
No 66 47.8

Lifetime prevalence of aphrodisiac use was 67.6%
(n=138) while the current prevalence (within the
last one month) was 64(46.2%). Majority of
respondents who use aphrodisiacs said they only
use it occasionally [90(65.3%)] and the major
source of the aphrodisiacs was traditional drug
sellers [93(67.4%)]. Up to 125(90.2%) of the users

said they got the information about aphrodisiacs
from their friends, majority [91(65.8%)] have
used it only for less than 6 months; more than half
said their partners are aware they are using
aphrodisiacs and [72(52.2%)] said they would
recommend aphrodisiacs to others (table 2).
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Figure 1. Types and routes of administration of aphrodisiacs used by respondents (multiple responses
considered)

Local herbs were the most common types of administration, up to 93.5% of the respondents
aphrodisiacs used by the respondents followed said they administered the aphrodisiacs via the
by tablets/capsules. Regarding route of oral route (figure 1).

Table 3: Respondents’ reasons for using aphrodisiacs

Variable Frequency (n=138) Percentage (%)
Reasons for use of aphrodisiac
For sexual satisfaction 113 81.9
To keep my partner to myself 40 30.0
To satisfy my partner 89 64.5
For marital harmony 44 31.9
To increase my partner’s love 36 26.1
Medical reason 4 2.9
Others 3 2.2
Reasons for choice of
aphrodisiac
Less side effects 52 377
Give more urge for sex 93 67:4
56 40.6
Cheaper 66 47.8
Availability ’

. *Multiple responses considered
Up to 81.9% of the respondents said they use

aphrodisiacs to derive sexual satisfaction, 64.5%
said they use it in order to satisfy their partners;
only 2.9% said it was for medical reason. Among
the various reasons given by respondents for
their choice of aphrodisiacs, the most mentioned
reason was that it gives them more urge for
sexual intercourse (67.4%); 47.8% said it was
because of the availability of the drugs (table 3).
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Figure 2: Side effects experienced by respondents following use of aphrodisiacs (multiple responses

About half (49.3%) of the respondents said they
experienced some side effects following their use
of aphrodisiacs and the most common side effect

considered)

experienced was headache (82.4%). Other side

Variable

Use of Aphrodisiacs
Frequency (%)

Yes

No

effects experienced were body weakness (22.1%),
sustained erection (8.8%) and dryness of the
vagina (1.5%) [figure 2]

Age (years)
15-30
31-45
46-60

Above 60
Sex
Male

Female
Religion
Islam
Christianity
Marital status
Single
Divorced
Widowed
Married
Tribe
Hausa
Fulani
Yoruba
Igbo
Others
Level of Education
None
Qur’anic only

59(64.8%)

52(66.7%)

19(76.0%)
6(75%)

75(58.1%)
63(84%)

136(68.7%)
2(33.3%)

25(43.1%)
7(87.5%)
8(80%)
98(73.6%)

116(68.6%)
18(75%)
2(28.6%)
1(50%)
1(50%)

1(100%)
38(84.4%)

32(35.2%)

26(33.3%)

6(24.0%)
2(25%)

54(41.9%)
12(16%)

62(31.3%)
4(66.7%)

33(56.9%)
1(12.5%)
2(20%)

30(23.4%)

53(31.4%)
6(25%)
5(71.4%)
1(50%)
1(50%)

7(15.6%)

P=0.730

P<o0.001

P=0.088

P<o0.001

P=0.129
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Primary 8(88.9%)
Secondary 49(64.5%)
Tertiary 41(56.9%)
Occupational Status
Full term housewife 19(95%)
Student 13(34.2%)
Farmer 9(90%)
Business 58(71.6%)
Civil Servant 33(67.3%)
Vocational 6(100%)
Type of family setting
Monogamous 68(70.9%)
Polygamous 45(78.9%)

1(11.1%)
27(35.5%)
31(43.1%) P=0.009

1(5%)
25(65.8%)
1(10%)
23(28.4%)
16(32.7%)
P<0.001

28(25.1%)

12(21.21%) P=0.342

In table 4, factors significantly associated with use
of aphrodisiacs include sex (p<0.001), marital
status (p<0.001), level of education (p<0.009)
and occupation (p<0.001). Factors such as age,
religion, tribe and type of marriage were not
significantly associated with use of aphrodisiacs

(p>0.05)

V. DISCUSSION

In this study, the majority of the respondents
were relatively young considering their mean age
and the fact that close to half of them were aged
between 16-30 years. Studies conducted on the
use of sexual stimulants in Sokoto and Kano,
Nigeria also made a similar observation regarding
the age distribution of the respondents where
close to half of the respondents were between the
ages of 16-25 years. This finding is not unexpected
because according to the Nigeria Demographic
and Health Survey (NDHS) 2018, those between
the age of 15-29 years constitute close to half of
the general population of Nigeria.>® The possible
implication is that a significant proportion of this
age group (15-30 years) may be exposed to the use
of sexual stimulants for a much longer time given
their relatively young age, thus they are more
likely to manifest long term side effects of the
drugs. Similar study conducted in Ghana on
indiscriminate use of sex enhancing products also
showed that most of the respondents were aged
below 36 years.* The fact that this study observed
majority of the respondents to be Muslims from
Hausa ethnic group could be because Sokoto state
is largely dominated by Hausa Muslim
communities.*® In this study more than half of the
respondents had attained up to secondary level of

education and this is probably because the study
was conducted in the metropolis where level of
education of the inhabitants expected to be
reasonably high. A study conducted in Kano,
Nigeria lower proportion of the respondents were
observed to have attained up to secondary level of
education.*

In this study, lifetime prevalence of aphrodisiac
use was quite high because up to two-third of the
respondents have used aphrodisiacs at least once
and among them, 46.2% have used it within the
past one month prior to this study. Studies
conducted in Ghana, Malawi and Nigeria also
observed high prevalence aphrodisiacs use among
men and women.'>"*>** In all these studies, larger
proportion of the respondents were relatively
young and this could explain the high prevalence
observed in these studies because young adults
are likely to be engaged in sexual activities.
Majority of the respondents ever used
aphrodisiacs in this study said they got the
information about the drugs from their friends
and this further suggests that peer influence may
have a significant association with the use of
aphrodisiacs; Lampiao et al., also made similar
observation in Malawi where majority of the
respondents said aphrodisiacs were introduced to
them by their friends.** In terms of duration of
use of aphrodisiacs by the respondents, about
two-third of them said they have only used it for
less than 6 months and this may likely be as a
result of the relatively young nature of most of the
respondents. It is interesting to note that, in this
study, more than half of the respondents said
their partners were aware they were using
aphrodisiacs and a significant proportion of them
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said they would recommend aphrodisiacs to
others. In a study conducted among women by
Ango et al in Sokoto, more than two-thirds of the
respondents said their husbands were aware and
were in support of their use of aphrodisiacs,
moreover, up to 83.4% of the women said their
husbands reported increased sexual pleasure
following their use of aphrodisiacs.>* These may
be responsible for the continued wuse of
aphrodisiacs by the respondents, as their partners
are pleased with their sexual performance.

Local herbs were the most common types of
aphrodisiacs used by the respondents in this
study, followed by tablets/capsules. Several
studies have also reported similar observations
where herbal preparations happened to be the
commonest aphrodisiacs used by respondents.
101424 This finding is not surprising because
various types of herbal preparation with
aphrodisiac properties are sold freely on the
streets at relatively cheap price and without any
consultation or prescription. Furthermore,
traditional medicine sellers usually advertise and
promote their drugs openly on the street and in
radio stations, thus people find it much easier to
access the herbal types of aphrodisiacs as against
the conventional types that are sold in
chemists/pharmacies in form of tablets/capsules.
Incessant consumption of herbal aphrodisiacs
may pose a great danger to public health due to
the fact that most of the drugs have not been
widely researched to know their safety profiles in
terms of their optimal dose, toxicities and long
term side effects. Regarding route of
administration, up to 93.5% of the respondents
said they administered the aphrodisiacs via the
oral route. This finding is much higher than what
was reported in studies conducted in Kano and
Sokoto where 50.9% and 51.9% of the
respondents respectively said they use the oral
route."* The possible reason for this disparity is
probably because in the Kano and Sokoto studies,
the study population involved only women, thus a
large proportion of them would be expected to use
other topical agents that can be applied to the
vagina; in this study, up to 63.6% of the
respondents were males.

Among the reasons for using aphrodisiacs were
the desire of the respondents to satisfy their own

sexual needs and that of their partners; only 2.9%
use aphrodisiac because of a medical condition.
Similar observation was made in a study
conducted in Kano State, where close to half of the
respondents said they use aphrodisiac substances
for better sexual satisfaction and a quarter to gain
husband's favors.® These findings correlate with
the findings of several studies where significant
proportion of the respondents said they use
sexual stimulants to get husband’s favors and
prevent marital disharmony."**®> Women who
hawk these substances can always be heard telling
their prospective women customers that the
use of these substances could make their
husbands buy cars, houses and other valuables for
them.

The reason for the similarity could be due to the
similar cultural setting of the study area (Sokoto
and Kano). However, the above findings
contradict that of a study carried out in Malawi
where 37.2% of the respondents said they were
using aphrodisiacs in order to enlarge their
penis.>*> A study conducted in Ghana also
reported that those with small penis were found
to be nine times more likely to use aphrodisiacs.™
This difference may be attributed to difference in
the characteristics of the study population and
their socio-cultural background.

This study also found that about half (49.3%) of
the respondents have experienced side effects
following the use of aphrodisiacs and the most
common side effect experienced was headache
(82.4%). Other side effects experienced were
general body weakness, nausea and vomiting
(14.9%), sustained erection (9.0%) and vaginal
discharge/dryness (1.5%). As part of their
mechanism of action, aphrodisiacs are known to
cause dilatation of blood vessels of various parts
of the body including brain®*® and this probably
explains the high rate of headache experienced
by most users of aphrodisiacs.

In this study, sex of respondents was found to be
significantly associated with use of aphrodisiacs;
higher proportion (84%) of the female
respondents were found to be users of
aphrodisiacs as against the male respondents
(58.5%). The higher prevalence among women
could be due to some cultural and religious factors
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in the study area because polygamy is widely
practiced, women may therefore use aphrodisiacs
in order to gain more attention of the husband
ahead of other co-wives. It has been reported in
several studies including this study that a large
proportion of people use aphrodisiacs in order to
satisfy their partners.»**>*> A study conducted in
Kwara state, Nigeria, however, did not find any
association between gender and wuse of
aphrodisiacs; this is probably because the study
was conducted among people with sexual
dysfunction.”® Significantly higher proportion of
those who were either married or divorced were
found to have used aphrodisiacs compared to
those who were single. The fact that this study
observed  significant  association  between
aphrodisiac use and marital status is probably
because of the influence of religion and culture in
the study area; having sexual intercourse out of
wedluck is something that is generally seen to be
morally wrong in Sokoto, thus those who are
married are more likely to have sexual intercourse
than those who are single. This study also found
significant association between level of education
and use of aphrodisiacs; more than 84% of those
with lower educational attainment have used
aphrodisiacs, perhaps the higher the educational
attainment the less likely the use aphrodisiacs.
This relationship is probably because those who
are educated are more likely to have access to
adequate information about aphrodisiacs,
including their adverse effects, thereby becoming
discouraged from using it.*"3

V. CONCLUSION

Prevalence of aphrodisiacs use is high among men
and women in Sokoto metropolis and it is
associated with gender, marital and level of
education. Government and health workers at all
levels should intensity efforts to educate the
masses about the use and associated side effects
through the media such as radio, television and
the internet.
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ABSTRACT

Hyperglycemia in hospitalized patients is
associated with prolonged hospital stay,
increased morbidity and mortality. Various
degrees of glycemic control have been studied
and guidelines recommend a target glucose
range of 140-18omg/dl in most hospitalized
patients. This study was done to evaluate and
compare mean hospital stay among critically ill
patients with hyperglycemia as compared with
normoglycemia. A descriptive cross-sectional
study was conducted in the Aga Khan University
Hospital, Department of Internal Medicine from
10-May-2019 to 09-Nov-2019. Critically ill
patients admitted in hospital having age 18-75
years were enrolled using non-probability
consecutive sampling. Patient with diabetes
mellitus and those on medications causing
hyperglycemia were excluded. Length of hospital
stay was higher in critically ill patients with
hyperglycemia. Hyperglycemia can be used as a
predictor of increased hospital stay in critically
ill non-diabetic patients.

Keywords: normoglycemia,

hospital stay.

hyperglycemia,

Author a o: Internal Medicine Department, Aga Khan
University Hospital, Karachi.

l. INTRODUCTION

Hyperglycaemia in the hospitalized patients has
gained attention due to its association with
prolonged hospital stay, increased morbidity and
mortality in inpatient.’ This association has been
established for acute conditions like myocardial
infarction, Stroke, pneumonia acute trauma or
burn.> In the last 14 years glycemic goals have
changed within the hospital setting. Various

© 2022 London Journals Press

degrees of glycemic control have been studied and
a recent consensus statement from ADA/AACE
recommends a target glucose range of 140-
18omg/dl in most hospitalized patients.? Stress
hyperglycemia historically was felt to be part of
the natural course of acute illness and defined as
a blood glucose level>140 mg/dL without a
previous history of diabetes or glycated
hemoglobin (HbA1c) >6.5%.% In the largest review
of Hospital glucose data of more than 126 U.S
hospitals, 46% of all Blood sugars in the ICU
setting and 31.7% of all blood sugars in non ICU
patients were in the hyperglycemic range.’
Several studies including large trials, have shown
that admission hyperglycemia is a risk factor for
poor outcome following focal and global cerebral
ischemia.®

The prevalence of admission hyperglycemia
(glucose levels of>140mg/dL) in different
epidemiological studies ranges from 51% to >58%
of patients admitted with acute myocardial
infarction. A study reported hyperglycemia in up
to 50% of patients with acute MI whereas
previously diagnosed Diabetes was found only in
20% to 25% of patients.” The relationship
between glycemic control and the severity of
sepsis was analyzed in a cohort of 191 patients
concluded that patients with hyperglycemia has
longer length of stay as compared to those with
normal blood sugars.® A meta-analysis of over 26
studies, including the largest, Normoglycemia in
Intensive  Care Evaluation—Survival Using
Glucose Algorithm Regulation (NICE-SUGAR),
showed decreased morbidity and mortality in
patients with moderately controlled hypergly-
cemia.® Impaired glycemic control are associated
with increased rates of infections, morbidity, and
mortality, and increases hospital length of stay

(LOS).*> * All prior studies have worked on
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hyperglycemia and its impact on morbidity and
mortality, less work has been done to evaluate
effect of hyperglycemia on average length of stay.

All prior studies have worked on hyperglycemia
and its impact on morbidity and mortality, less
work has been done to evaluate effect of
hyperglycemia on average length of stay. Purpose
of this study will be to assess how glycemic
control impacts on length of stay of patients in
tertiary care hospital. Additionally we want to see
if non-diabetics who have hyperglycemia differ in
outcomes at the end on length of inpatient stay.

Despite advances in the management of patients
with diabetes mellitus (DM), this population still
has a poorer prognosis after ischemic events
compared with nondiabetic patients. Stress
hyperglycemia can be defined as a blood glucose
level >140 mg/dL without a previous history of
diabetes or glycated hemoglobin (HbA1c) >6.5%.'
Although the Diabetes Insulin Glucose in Acute
Myocardial Infarction (DIGAMI) trial and studies
conducted in Leuven demonstrated the benefit of
intensive glucose control in critically ill patients,
later studies failed to replicate these findings.'+*
It is difficult to define the incidence of acute
hyperglycemia, which may vary from 40-90%,
depending on the threshold used to define
abnormal levels of glucose.’>*® Hyperglycemia in
the critical care setting is associated with a poor
prognosis in patients with no history of DM. This
association is well documented for both
admissions and the mean glucose level during the
hospital stay. In a prospective cohort study that
evaluated patients with community-acquired
pneumonia, increased blood glucose levels on
admission were associated with increased
mortality in patients with no history of diabetes."”
The worldwide prevalence of diabetes is 2.8%.
This rate increases to approximately 15-30%
among critically ill patients.’*® In patients with
pre-existing DM, the presence of hyperglycemia
has not been consistently associated with a worse
prognosis. Patients with diabetes exhibited
increased mortality in a cohort of patients with
community-acquired pneumonia, but this
outcome was not influenced by the levels of
glucose on admission."”

Hyperglycemia can be seen in various settings,
Postoperative period, in a study of 263 patients

undergoing vascular surgery, intensive glucose
control was associated with a reduction in the
composite endpoint of all-cause death, myocardial
infarction, and acute heart failure. Moderately
strict blood glucose control (target range 110-
150mg/dl) throughout the hospital stay, added to
the usual standard of care in patients undergoing
heart surgery, was associated with a 6% reduction
in infection rates and a 12% reduction in atrial
fibrillation, with no between-group differences in
mortality. However, other studies have failed to
show any benefit, even in this subgroup of
patients.'8

Neuro-critical patients, in a study of 933 patients
with an admission diagnosis of stroke, strict
glucose control was not beneficial in reducing
mortality or improving neurological outcomes.

However, this study was ended prematurely due
to difficulties in enrollment, thus limiting its
statistical power. These findings were replicated
in a later study, which compared aggressive blood
glucose control (target range <i13omg/dL) with
conventional control (target <2oomg/dL) in 46
patients with ischemic stroke. However, in
another study of acute ischemic stroke patients
who developed hyperglycemia and did not have a
previous history of diabetes, intensive glucose
control was associated with improved 30-day
neurological performance, as measured by the
National Institutes of Health Stroke Scale
(NIHSS) score, compared with performance
following conventional blood glucose control.* In
a meta-analysis that included studies on only
neurocritical patients, strict glycemic control had
no impact in mortality, although a less strict
glycemic target (140-18omg/dL) was associated
with fewer unfavorable neurological outcomes.*°

Myocardial infarction, it is not known whether
intensive blood glucose control is associated with
better outcomes in patients with acute myocardial
infarction (AMI). In the DIGAMI trial, patients
were randomized to receive either an insulin/
glucose infusion during the first 24 hours after
admission, followed by subcutaneous adminis-
tration of intermediate- and short-acting insulin
four times daily for at least 3 months, or standard
DM treatment at the discretion of their care
providers. High cardiac risk was defined as
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meeting two or more of the following criteria: age
>70 years, a history of previous AMI, a history of
congestive heart failure, and ongoing digitalis
treatment. The patients were classified into four
predefined strata according to their history of
insulin use and their cardiac risk: 1, no insulin
and low risk; 2, insulin and low risk; 3, no insulin
and high-risk; and 4, insulin and high risk. All
other aspects of AMI management were similar
between the two groups. Although patients in the
intervention group (who received the insulin/
glucose infusion) had a slight reduction in in-
hospital mortality (9.1% versus 11.1%; non-
significant) and 3-month mortality (12.4% versus
15.6%; nonsignificant), only 1-year mortality was
significantly lower in the intervention group
(18.6% versus 26.1%; relative mortality reduction,
28%; 95% CI, 8-45%), questioning whether the
benefit was due to acute management in the ICU
or to later intensive control. An analysis of
mortality in the pre-stratified risk groups showed
that the greatest reduction occurred among
patients with no prior insulin treatment. In this
group, the relative reduction in mortality was 51%
(19-70%; p=0.004) at the 1-year follow-up. *'A
meta- analysis of 11 randomized clinical trials
including over 23,000 AMI patients showed no
benefit for the use of intensive glucose control
protocols.>?

In sepsis, the relationship between glycemic
control and the severity of sepsis was analyzed in
a cohort of 191 patients treated with intensive
glucose control (target of 80-140mg/dl). The
researchers concluded that among patients with
severe sepsis or septic shock, the risk of
hypoglycemia and hyperglycemia was higher. In a
multicenter randomized trial (the Efficacy of
Volume Substitution and Insulin Therapy in
Severe Sepsis (VISEP study), conventional
therapy was compared with intensive insulin
therapy, and fluids for resuscitation (10%
pentastarch versus modified Ringer's lactate)
were also compared. There was no benefit for
strict glucose control in patients with severe
sepsis, and the trial was stopped early for safety
reasons, given the high rate of hypoglycemia. In
the NICE-SUGAR trial, an analysis of subgroups
did not show any improvement in mortality in
patients with severe sepsis. The Surviving Sepsis
Campaign Guidelines recommend starting insulin

therapy after two consecutive blood glucose
measurements above 18omg/dl and an upper
target level <18omg/dL.*

The administration of vasopressors, corti-
costeroids, and enteral and parenteral nutrition,
as well as the discontinuation of this therapy due
to a variety of procedures, leads to significant
variability in blood glucose levels. Retrospective
studies have shown a relationship between
increased blood glucose variability and increase
mortality. A retrospective analysis of the Leuven
dataset showed that patients with the greatest
blood glucose fluctuations had the worst
outcomes, regardless of allocation within the
study.>* The optimal method to measure the
amplitude of blood glucose levels is not defined.
In a systematic review, 13 different indicators
were reported, without a clear definition of the
best method for the assessment of glycemic
variability. However, a prospective cohort study
evaluated the standard deviation and mean
amplitude of the glycemic index, the absolute
glucose change per hour, and the glycemic lability
index. The standard deviation was the only
measure that was consistently associated with
hospital mortality.?> Further clinical trials are
required to determine whether the use of indices
of glucose control variability in critically ill
patients can reduce morbidity and mortality.

A need for an assessment of baseline blood
glucose prior to ICU admission by HbA1c
measurement has been suggested, particularly in
patients with no history of DM. In hospitalized
patients with random admission, hyperglycemia
with HbA1c >6% had a specificity of 100% for the
diagnosis of diabetes and a sensibility of 57%.2¢
Acute hyperglycemia does not appear to be a
marker of mortality in critically ill patients with
pre-existing DM.

Il PATHOGENESIS OF THE STRESS
HYPERGLYCEMIA

Severe sepsis, systemic inflammatory response
syndrome (SIRS), and traumatic brain injury
(TBI) are conditions associated with significant
morbidity and mortality. Hyperglycemia is often a
consequence of these three related conditions.
Although the first steps in response to severe
infections (sepsis), severe tissue damage (SIRS),
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and brain injury subsequent to trauma (TBI) vary,
the later steps, which lead to morbidity, multi-
organ failure and death, seem to be very similar.*”

In the initial phases of these three conditions,
there is a very strong inflammatory response,
with high levels of IL-1p, TNFa, and IL-6, among
other cytokines and chemokines, being secreted
by Mi-type macrophages and others. In this
initial pro-inflammatory stage of these critical
illnesses, very high levels of blood glucose
(hyperglycemia) are often observed in these
Patients.

Hyperglycemia, even in non-diabetic patients, is a
hallmark of these conditions in their initial phase
but is also a prognostic indicator, with a general
correlation between glucose blood levels and the
outcomes of morbidity and death. Glycemic
control in the critically ill also affects the immune
system with general attenuation of immune
function which might avoid unnecessary
inflammation in TBI but could prove disastrous in
sepsis. Here we discuss molecular mechanisms
leading to hyperglycemia in critically ill
patients.?®

. METABOLIC CHANGES IN
HYPERGLYCEMIA

If hyperglycemia is at least partially consequent to
a shift in glucose metabolism and insulin
resistance, then what does that imply for the
treatment of hyperglycemia in critically ill
patients? Although insulin treatment may
constitute part of the therapy, is it not better to
try insulin treatment in combination with new
therapies that could possibly redirect the altered
glucose metabolism in these cells? Recent
advances in understanding the role of aerobic
glycolysis in critically ill patients suggest novel
mechanisms contributing to hyperglycemia and,
as a result, novel approaches to therapy. One of
the first important recent findings was the
identification of increased succinate in
macrophages stimulated by the pro-inflammatory
compound lipopolysaccharide (LPS). These
authors conducted a thorough metabolomic study
of this inflammatory pathway and confirmed the
stimulation of glycolysis and inhibition of
oxidative = phosphorylation.  Succinate was
elevated some 30-fold during LPS stimulation.

Succinate is transported from the mitochondria
(where most of the excess is formed through
anaplerosis via stimulation of glutamine
transformation to a-ketoglutarate, the precursor
to succinate in the TCA cycle) to the cytoplasm,
where it inhibits prolyl hydroxylase, the enzyme
that acts on HIF-1a and leads to its normal fast
protein turnover. Inhibiting prolyl hydroxylase
stabilizes HIF-1a and leads to aerobic glycolysis
(the Warburg Effect).3¢

Before we investigate more deeply into the
hyperglycemia and hyperlactatemia observed in
critically ill patients, we ask whether it is
justifiable to treat hyperglycemia (and
hyperlactatemia) as one entity in sepsis, SIRS,
and TBI. The literature is somewhat confusing on
this point. We have already mentioned that the
original correlation of hyperglycemia and
increased mortality came from patients treated in
a surgical ICU and were often cardiac or thoracic
surgical patients. When the same group reported
on patients treated in a medical ICU, they found
that intense insulin therapy to lower glucose
levels decreased morbidity but not mortality. A
meta-analysis of patients from five different ICUs
(medical, cardiothoracic surgery, -cardiac,
surgical, and neurosurgical) in one large medical
center showed differences in mortality when
patients were very hyperglycemic among the five
units. Laird and colleagues found that early
hyperglycemia ([glucose] >200 mg/dL) in trauma
patients led to increased mortality rates
independent of the type of injury sustained.?” TBI
patients also have worse outcomes, including
increased mortality, when they are severely
hyperglycemic ([glucose] >200 mg/dL) on
admission to an ICU. A more recent study not
only confirmed this relationship but also related
the prognostic capacity of initial glucose levels to
the prognostic capacities of both the initial
Glasgow Coma Scale (GCS) score and the Apache
II score. Interestingly, initial mean glucose
concentration was a better prognostic indicator
for survival than either GCS or Apache II scores.
Nonetheless, there are some unique properties of
glucose metabolism in the brain. The glucose
transporter GLUT-1 is the major transporter of
glucose for non-neuronal cells (astrocytes,
microglia, and oligodendroglia) and is also part of
the endothelial blood-brain barrier. The GLUT-3
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transporter seems to be the major source of
glucose transport into brain neuronal cells.
During glycolysis, accumulated lactate is shuttled
between non-neuronal cells and neurons, using
two different monocarboxylate transporters
(MCTs) to effect this: MCT1 in endothelial and
non-neuronal cells and MCT2 in neurons.
Although the precise metabolism of lactate in the
brain is still somewhat controversial, it is not
important for further consideration here. The
contribution of increased lactate to poor
outcomes in TBI and the consideration of the
biochemical targets that might overcome such
outcomes seem to be no different than for sepsis
and SIRS.38

V. DIAGNOSIS

Stress hyperglycemia generally refers to transient
hyperglycemia during illness and is usually
restricted to patients without previous evidence of
diabetes. For the purpose of this Seminar, we will
discuss physical—rather than psychological—
stress. However, the identifi- cation of such
patients is complex. No guidelines specifically
define stress hypergly- cemia. In a technical
review written by the Diabetes in Hospitals
Writing Committee of the American Diabetes
Association (ADA), patients are classified into one
of three groups—known diabetes, newly
diagnosed  diabetes, and hospital-related
hyperglycemia (panel). This classification needs
information from hospital follow-up that is not
usually available. Change in glucose from baseline
and not the absolute glucose concentration might
be of value, irrespective of whether a patient has
pre- existing diabetes. Thus, we propose two
diagnostic categories of stress hyperglycemia—
hospital- related hyperglycemia according to the
ADA consensus definition (fasting glucose >6-9
mmol/L or random glucose >11-1 mmol/L
without evidence of previous diabetes), and
pre-existing diabetes with deterioration of
preillness glycemic control. The most appropriate
cutoff point for stress hyperglycemia in patients
with pre-existing diabetes needs to be
established, but certainly a patient with a
well-controlled (<7%) glycosylated hemoglobin
(HbA,) whose glucose concentration is
consistently higher than the threshold defined for
hospital-related hyperglycemia would qualify.*

30% of people who have diabetes in the USA are
unaware of their status and, therefore, many
hospitals in patients with apparent stress
hyperglycemia have underlying diabetes or
prediabetes. In an undifferentiated hospital
population, results from a small study showed
that 60% of patients with admission hyper-
glycemia had confirmed diabetes at 1 year.
Another study showed that nearly one in five
adult inpatients had probable unrecognized
diabetes—identified by an admission HbA,,
higher than 6:1%. In this study, random glucose
concentrations poorly predicted elevated HbA,,,
indicating the need for more sophisticated
diagnostic criteria than are available.4%47

Poor Outcomes related to Stress Hyper-
glycaemia: One retrospective review of 1886
unselected hospital inpatients were stratified
according to whether patients had normogly-
cemia, pre-existing diabetes, or newly diagnosed
hyperglycemia (fasting glucose >7 mmol/L or
random glucose >11-1 mmol/L on two separate
occasions). Compared with patients with
normoglycemia, after adjustment for age, body-
mass index, sex, hyper tension, coronary artery
disease, infection, renal failure, and ICU
admission, mortality was 18-3 times higher in
patients with newly diagnosed hyperglycemia
(p<0-05), but only 2-7 times higher in those with
known diabetes (p<0-05). This study did not
distinguish between a new diagnosis of diabetes
and transient stress hyperglycemia.

However, a relation between short-term glycemic
control and hospital outcomes has been
identified. Patients with hyperglycemia without
known diabetes who were critically ill or had
acute coronary or cerebro-vascular events were
shown to have increased risk of mortality,
although patients who were hyperglycemic with
known diabetes did not.

In post analysis, data from a large randomized
controlled trial of intensive insulin therapy in a
surgical ICU suggest that patients with a previous
diagnosis of diabetes were at lower risk of
mortality than were those without or newly
diagnosed with diabetes (odds ratio [OR] 0-356,
95% CI 0-158—-0-803, p=0-01). Posthoc analysis of
the counterpart to this study in a medical ICU
showed a reduction in mortality only in patients
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needing an ICU stay of 3 days or longer, and
seemingly only in patients with newly discovered
hyperglycaemia (11:5% reduction in mortality in
patients with new hyperglycaemia vs 1-8%
increase in mortality with those with known
diabetes).2 In a pooled analysis of both trials,
patients with diabetes achieved no survival
benefit, although the number of patients with
known diabetes was small.*

In other randomized studies, results were
stratified according to the presence of pre-
existing diabetes. Investigators of a small (n=523)
single-center study reported no benefit of
intensive intravenous insulin therapy with a mean
glucose target of 4-4—6-1 mmol/L compared with
a target of 10-11-1 mmol/L. This study was
powered to detect an 8% absolute risk reduction.
No difference in outcomes between patients with
or without diabetes was identified. Investigators
of a multicenter randomized controlled study of
patients with sepsis noted outcomes did not differ
between those with or without diabetes treated
with intensive insulin therapy. However, this
study was stopped before enrolment was
completed largely because of frequent hypogly-
caemia.*

A pivotal, large, multicenter randomized
controlled trial (NICE-SUGAR) comparing
conventional (<10 mmol/L) versus tight (4-5-6-0
mmol/L) glycemic control using intravenous
insulin infusions in ICU patients showed
increased mortality for patients in the intensive
arm (OR 1-14, 95% CI 1-02—-1-28, p=0-02). The
treatment effect did not differ between surgical
and non-surgical patients, nor was a difference
observed between patients with or without known
diabetes.>

Other non-randomized or observational studies
provide less robust data than does the NICE-
SUGAR trial but deserve mention because they
attempt to identify patients with stress
hyperglycemic. In a mixed surgical (n=676),
medical (n=1856), and trauma (n=134) ICU,
outcomes in patients with diabetes (n=532) were
compared with those in patients without known
diabetes after implementation of a moderately
tight glycemic control protocol (target blood
glucose concentrations 6-9 mmol/L). Mortality
was significantly reduced in non-diabetic patients

but not in those with known diabetes.
Furthermore, in patients without diabetes,
mortality began to rise when mean glucose
concentration exceeded 7-8 mmol/L in patients
without diabetes, whereas in patients with
diabetes this threshold was 10 mmol/L.5?

Several observational studies have assessed
whether patients with stress hyperglycemia have
a high risk of poor outcomes. A large
observational study of 728 patients with diabetes
and 4218 patients without diabetes established
that at any mean ICU glucose concentration, ICU
(but not hospital) mortality is greater (up to
nearly four times) in patients without diabetes
than in those with the disorder, even after
adjustment for disease severity (Acute Physiology
and Chronic Health Evaluation II score). In a
mixed ICU sample of 2826 patients, those
without diabetes who needed treatment for
hyperglycemia had higher sequential organ
failure assessment (SOFA) scores, greater
hospital length of stay (8-0 vs 6-7 days, p<0-001),
and higher mortality rates (10% vs 6%, p<0-01)
than did patients with known diabetes, despite
lower median glucose and adjustment for severity
of illness and other covariates. By contrast,
patients with the disorder had the same death
rate as normoglycemic non-diabetic patients (6%
vs 5%), despite higher SOFA scores and median
glucose values. The high mortality rate in
hyperglycemic patients without known diabetes
and absence of relation of hyperglycemia to
mortality in patients with diabetes was also
reported in mixed ICU populations and in those
with severe sepsis. However, not all results from
ICU studies show a high risk of mortality related
to acute hyperglycaemia.>

The relation between newly discovered
hyperglycemia and mortality in patients
presenting with acute myocardial infarction or
acute coronary syndrome has been investigated.
Unfortunately, most studies rely on glucose
concentrations at admission to identify stress
hyperglycemia. In a meta-analysis, the pooled
unadjusted relative risk (RR) of in-hospital
mortality after myocardial infarction in 1856
patients without diabetes who had stress
hyperglycemia at admission was 3-9 (95% CI
2:9-5-4) compared with normoglycemic non-
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diabetic patients. By comparison, the risk of death
in 688 hyper glycemic patients with diabetes was
1-7 (95% CI 1-2—2:4) relative to normoglycemic
patient with diabetes.>*

Other studies support these findings. In more
than 160 000 patients admitted with acute
myocardial infarction, glucose concentration at
admission was associated with a steep rise in 30-
day mortality for those without known diabetes:
for glucose concentrations of 6-1—7-8 mmol/L on
admission, OR 117, (95% CI 1-11-1-24); 13-3
mmol/L or more, OR 1-87, (95% CI 1-75— 2-00).
However, for patients with established diabetes,
mortality rose only at the highest glucose
concentration (>13-3 mmol/L OR 1:32, 95% CI
1-17—-1-50). Discrepancies between studies might
be explained in part by the length of follow-
up—the association between diabetes status and
mortality strengthened as the length of follow-up
increased. With longer follow-up, the association
between diabetes and mortality was significant,
but the association with stress hyperglycemia
became non-significant.

Another study investigated the role of acute and
chronic hyperglycemia in 827 patients with
diabetes, 324 of whom had at least two HDbA,,
measurements in the previous 2 years. Glucose
concentrations at admission in the third (2-84
mmol/L, 95% CI 1-04—7-76, p=0-04) or fourth
(503 mmol/L, 95% CI 1-90-13-26, p=0-001)
quartiles independently predicted in hospita]
mortality after acute myocardial infarction,
However, mortality did not differ much betweep
quartiles of HbA,.. Results of another study
confirmed no association between mortality and
HbA,., thus drawing attention to the potentia]
importance of acute hyperglycemia over chronic
hyperglycemia in hospital in patients with acute
myocardial infarction.%

A retrospective analysis of 433 patients after
stroke established that blood glucose concentra-
tions higher than 10 mmol/L at admission
(OR=2-1, 95% CI 1-1—4-6, p=0-02), but not
diabetes itself, was an independent predictor of
dependency 1 year after first-ever stroke. A meta-
analysis showed that in patients without diabetes,
stress hyperglycemia (definition varied by study)
was associated with a high risk of mortality after
stroke (pooled RR 3-07, 95% CI 2-50-3-79).

However, this was not true for patients with
diabetes (pooled RR 1:30, 95% CI 0-49—3-43). In
further studies, Glucose concentration on
admission was associated with higher mortality
rates in patients without a history of diabetes
than in those with a history of diabetes both for
ischemic stroke and intracranial hemorrhage.
This finding was not confirmed in another
study.s¢

In a prospective observational analysis of 262
patients with stroke, researchers used a normal
fructosamine and to identify those with transient
hyperglycemia. HbA, Patients with transient
hyperglycemia had worse stroke severity scores
than did those with either known diabetes or
normoglycemia. Furthermore, 30-day mortality
was higher in patients with transient hyper-
glycemia than in those with normoglycemia
(27-4% vs 12:7%, p=0-01), but no significant
difference between patients with diabetes (16-2%)
and normoglycemia was reported.5”

The first Leuven study consisted largely of
postsurgical patients, two-thirds of whom had
cardio thoracic surgery. Because patients with no
history of diabetes benefited most from intensive
insulin therapy, the same could be true for the
subset of post cardiothoracic surgery patients.

However, a prospective study with historical
controls showed reductions in mortality, hospital
length of stay, and surgical site infections after
cardiothoracic surgery in patients with diabetes
who received intensive insulin therapy. By
contrast with the Leuven study, in the Furnary
study patients with transient hyperglycemia were
excluded, indicating that patients with diabetes
also benefit from glycemic control. This finding
seems to be in agreement with another study.s

Chronic hyperglycemia in the perioperative
setting also seems to be harmful, affecting the
rate of postoperative infections and neurological
outcomes. A meta-analysis of 34 trials showed
that perioperative insulin infusion reduces
mortality but increases rates of hypoglycemia.
However, researchers calculated that the available
mortality data were too few to reliably detect a
plausible treatment effect, and that the presence
of diabetes did not affect outcomes. Thus,
hyperglycemia in patients with or without
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diabetes could adversely affect outcomes after
surgery.>?

Stress hyperglycemia is linked to poor outcomes
and the association seems to be stronger for
patients without diabetes than for those with
pre-existing diabetes. However, studies were not
prospectively designed to compare patients with
stress hyperglycemia and pre-existing diabetes,
creating some limitations. Despite data from
interventional studies and controlling for severity
of illness, residual confounding could be difficult
to eliminate. For example, patients with pre-
existing diabetes might be more likely to undergo
glycemic monitoring and receive insulin
treatment or other life-saving drugs in the
hospital than would undiagnosed patients.

Additionally, studies lack a consistent or strict
definition of stress hyperglycaemia.®°

Many studies do not have enough comparator
groups because they are observational. For
example, direct comparisons of glycemic control
in non-diabetic patients who have stress
hyperglycemia with diabetic patients are often
unable to account for the change in glucose from
baseline in the latter. Non-diabetic patients with
stress hyperglycemia should ideally be compared
with those who have been diagnosed and who
have deterioration of pre-illness glycemic control
to enable assessment of whether outcomes differ.
However, results of a few studies show poor
outcomes that persist in patients with newly
discovered hyperglycemia, after accounting for
glycemic control. Despite these limitations,
results of controlled studies seem to show that
treatment of hyperglycemia in patients improves
outcomes, although new data indicate that the
quest for strict normoglycemia is harmful.5

In a retrospective study, pre-existing hyper-
glycemia affected the relationship between acute
blood glucose levels and mortality, suggesting a
significant interaction between chronic and acute
glycemic control.

HbA1c levels were shown to be predictive of
mortality in a study of diabetic patients with
sepsis. This finding was not replicated in a later
study conducted in the ICU of Hospital de

Clinicals de Porto Alegre, Porto Alegre (RS),
Brazil .

V. RELATIONSHIP BETWEEN GLYCEMIC
CONTROL IN THE CRITICALLY ILL AND
MORTALITY

The relationship between mean glycemia during
ICU stay and mortality is distinctly different when
comparing patients with and without diabetes. A
number of observational cohort studies have
demonstrated that for patients without diabetes
the lowest mortality is seen in patients with mean
blood glucose in the 80—110mg/dl range during
ICU stay, with a modest increase associated with
mean blood glucose 110 -140mg/dl and
progressively higher mortality rates observed
with mean blood glucose 140-18omg/dl and
higher. In contrast, for patients with diabetes,
there is a ‘blunted’, or even absent, relationship
between mean blood glucose above 80—110mg/dl
and mortality.

The relationship between diabetes status and
outcome in patients with sepsis or acute
bacteremia was evaluated in a retrospective
cohort study of 128 222 patients admitted with
sepsis over a 5- year period to 83 Dutch ICU’s.
Among patients with diabetes, only hypoglycemia
in the absence of severe hyperglycemia was
independently associated with risk of death. In
contrast, for patients without diabetes,
hyperglycemia and hypoglycemia were indepen-
dently associated with increased risk of death, as
was their combination. In a cohort of 317 patients
with  Acinetobacter = baumannii = complex
bacteremia, the lowest mortality among patients
without and with diabetes the lowest mortality
was seen with mean blood glucose 70—100 mg/dl
and 100-140 mg/dl, respectively.

The studies describing the relationship between
mean glycemia and mortality also confirmed the
strong association of hypoglycemia with death in
critically ill patients with and without diabetes;
those with mean blood glucose during ICU stay
less than 80 mg/dl sustained the highest
mortality. Recently published work suggests that
the independent association of hypoglycemia with
death may even be stronger in patients with
diabetes than in those without.®
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Several observational cohort studies have
demonstrated that high glucose variability is
independently associated with risk of death in
patients without diabetes, in contrast, there was
no association between increasing glucose
variability and risk of death for patients with
insulintreated diabetes.®® A recently published
multicenter observational cohort study included
90 644 septic patients, 5127 with insulin treated
diabetes evaluated glucose metrics in the first 24
h of ICU admission. Patients with insulin-treated
diabetes had lower adjusted hospital mortality
with higher peak blood glucose levels whereas
those without diabetes had increased mortality.

VI.  DURING CRITICAL ILLNESSES ACUTE
HYPERGLYCEMIA IS MORE TOXIC
THAN IN DIABETIC PATIENTS

Different theories regarding acute toxicity of
hyperglycemia:

Some theories suggest that subtle molecular
differences, patients’ genetic background and
differences between the acute and chronic status
of hyperglycemia are interfering factors. Others
point out that intracellular glucose overload
during critically illnesses is involved in this
scenario. “’Glucose transporters & intracellular
glucotoxicity: It is known that glucose itself
influences the regulation and expression of its
cellular transporters. Downregulation of GLUTSs
during moderate hyperglycemia in normal cells is
a protective mechanism against glucotoxicity.

Enhanced concentration of cytokines, such as
TNFa, angiotensin IT and endothelin 1, during the
stress response stimulate the translocation and
upregulation of glucose transport in different
cells. Likewise, hypoxia has the same effect on
GLUTs. Therefore,  upregulated  glucose
transporters that are working without the
influence of insulin cause extra influx of glucose
into the cell. This leads to enhanced intercellular
glucose levels in different cell types, including
endothelial and epithelial cells, as well as immune
cells.® Hyperglycemia has been associated with
enhanced mitochondrial superoxide production.

Mitochondrial dysfunction, with a failure to
produce energy for efficient metabolisms, is the

major cause of cellular abnormalities and organ

dysfunction leading to multiple syndromes
among CIPs who die. Mitochondrial dysfunction

is also attributed to insulin resistance. As a result
of decreased oxidation of mitochondrial fatty
acids, intracellular fatty acyl coenzyme A and
diacyl glycerol levels are enhanced. Thus, atypical
protein kinase C, JNK and IKKp are activated to
block IRS-1 tyrosine phosphorylation causing
insulin resistance. 70

VIl.  MANAGEMENT OF HYPERGLYCEMIA

Glycemic Targets: The literature is fairly
consistent in recommendation values for optimal
glycemic control however debates arise over how
strict the recommended glucose range should be
set and whether there is any discernable
advantage of adopting tight glycemic control
versus having a more conservative approach. Due
to variations in hospitalized patients’ nutritional
status and other factors contributing to their
comorbidities, higher than normal glucose targets
can be advised for these patients opposed to those
who are in outpatient care. Therapy should be
initiated in the majority of critically ill and
non-critically ill patients who have consistent
levels of hyperglycemia once they have crossed a
threshold of >180 mg/dL (10.0 mmol/L) and
maintained in a target glucose range of 140-180
mg/dL (7.8-10.0 mmol/L).71 These glucose
ranges are maneuverable however and are not a
set standard for all hospitalized patients. Certain
patients may be given more aggressive goals of <
140 mg/dL (7.8 mmol/L) though glucose levels
must be monitored appropriately to prevent
hypoglycemia. On the other hand, if patients are
in a position where strict glucose monitoring is
simply not possible or glucose control is perhaps
second to other more significant issues in their
medical care such as palliation or severe
comorbidities, then a higher target glucose range
may be explored. Because of these outliers, an
individualized approach to target glucose values
may be worth the extra effort as treatment can be
tailored to each individual patient to decrease
hyperglycemia risk and avoid hypoglycemia due
to overaggressive therapy.72

Management of Hyperglycemia in Non-
Critically Il Inpatients: The use of insulin has

Impact of Hyperglycaemia on the length of Stay in Critically ill Non-Diabetic Patients Admitted in a Tertiary Care Hospital

© 2022 London Journals Press

London Journal of Medical and Health Research

Volume 22 | Issue 3 | Compilation 1.0



London Journal of Medical and Health Research

become the mainstay of hyperglycemia in the
hospital setting. The traditional use of sliding
scale insulin was once considered an essential
treatment method of high blood glucose levels but
has now been considered inappropriate for safe
management in hospitalized patients due to the
risk of inadequately treated hyperglycemia and
severe hypoglycemia. In general medicine and
surgery patients who are not in critical care,
subcutaneous short-acting insulin before meals or
every 4-6 hours if NPO, has become the mainstay
of treatment to adequately control hyperglycemia
in diabetics and non-diabetics. The basal bolus
(prandial) insulin regimen is effective because it
follows the physiological response by covering the
basal, nutritional and supplemental requirements
of insulin production. A study by Korytkowski et
al. found increased baseline glucose levels,
greater insulin requirements, increased adverse
outcomes, and a greater incidence of
hypoglycemia in patients treated with sliding-
scale regular insulin versus a basal dose of insulin
glargine with SSRI. In patients being treated
solely with SSRI therapy, they had a three times
greater chance of having blood glucose levels
>300mg/dL compared to those given basal-bolus
insulin. A prospective randomized multicenter
trial found 14% of patients being treated with
sliding-scale insulin therapy had a blood glucose
>240mg/dL despite administering higher insulin
doses compared to patients treated with insulin
glargine and glulisine, though no differences in
length of hospital stay or incidence of
hypoglycemia were noted.”” A sliding - scale
regimen can be of use for initial therapy in non-
diabetic patients with moderate hyperglycemia,
however these patients should be transitioned to
a scheduled insulin regimen once insulin
requirement is determined. The issue with
treating patients with SSRI therapy is that the
underlying mechanism acts to correct
hyperglycemia only when it occurs and has no
beneficial effect of preventing or decreasing
recurrences of hyperglycemia, something which a
basal-bolus regimen can achieve.”

The use of a constant intravenous insulin infusion
has the benefit of a very rapid achievement of
glycemic control however it is not recommended
in non-critical care patients in many hospitals,

especially when feeding protocols are subject to
change, requiring insulin dosage to be adjusted
accordingly. If patients are being weaned off of

intravenous insulin during their hospital care, a
proper transition protocol to subcutaneous

insulin can lower costs and prevent morbidity and
is thus recommended. Consideration about the
patient’s age, comorbidities, renal function, and
nutritional intake should all influence the
clinician’s decision about the amount of total
daily insulin required for patients. Most patients
should be started with a starting total daily dose
of insulin between 0.3 and 0.5 units/kg as higher
doses greater than 0.6 to 0.8 units/kg/day have
been associated with hypoglycemia. The
seemingly increased safety profile of basal bolus
(prandial) insulin regimen as well as its success
rate of achieving and maintaining appropriate
glucose levels in treated patients should lead to its
uniform implementation in hospitalized non-
critical care patients.”

Noninsulin antihyperglycemic treatments are
currently not recommended in the treatment of
hospitalized patients as evidence regarding safety
and efficacy is lacking. Many inpatients in the
hospital have clear contraindications for the use
of certain oral antihyperglycemic agents.

Metformin is generally not prescribed for patients
with renal insufficiency, hepatic and cardio-
vascular disease due to concerns over lactic
acidosis though its use in the hospital is still
common despite these concerns. Sulfonylureas
act as long-acting insulin secretagogues and are
very commonly used in patients with type 2
diabetes however their side effect profile includes
a high risk of hypoglycemia, limiting its use for
inpatients. A nested case-control study showed
19% of hospitalized patients taking a sulfonylurea
developed hypoglycemia, with the majority of
cases occurring in patients older than 65 years,
those with decreased GFR of 30ml/minute
/1.73m2 and those who were receiving concurrent
intermediate or long-acting insulin while being
treated with a sulfonylurea. Patients being treated
with a sulfonylurea have the increased risk of
prolonged hypoglycemia due to the pharma-
codynamics of the agent, and require further
monitoring and strict management with glucose
preparations. Other oral antihyperglycemic
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agents such as thiazolidines, Sodium glucose
co - transporter 2 inhibitors, a- glucosidase
inhibitors and incretin based therapies generally
have side effect profiles and contraindications in
hospitalized patients that substantially limit their
use for inpatient treatment.”®

Management of Hyperglycemia in Critically IIl
Inpatients: Insulin is indisputably the gold
standard for treating critically ill patients in the
hospital setting, as agreed upon by most of the
literature. Intravenously administered insulin is
preferred due to its rapid delivery which allows
for quick correction of deteriorating glucose levels
with greater predictability and effectiveness
compared to subcutaneously administered
insulin. However, infusing insulin intravenously
is quite labor intensive and in a majority of health
centers requires ICU admission for proper
administration and monitoring. In the critical
care setting, predetermined written or computer
protocols factoring glycemic fluctuations and
insulin dose may be used for adjustments of the
infusion rate when considering infusing patients
with insulin. Obvious fluctuations in the patients’
clinical status and glucose targets should be
accounted for when adjusting insulin infusion
rates. Traditionally a blood glucose target was
achieved by wusing a drip which was
mathematically calculated by the medical staff
using an established algorithm. Unfortunately,
errors in dosing can be common due to human
errors which is why computer protocols have set
the stage to replace simple predicting on the
physicians part. Computer based algorithms
proved to deliver tighter glycemic control with
less risk of hypoglycemia when compared to the
traditional paper protocol.””

VIIl.  HYPERGLYCEMIA IN HIGH RISK

PATIENTS

Certain subsets of patients are deemed high risk
due to their underlying comorbidities, concurrent
medications and procedures in the hospital which
can contribute to hyperglycemia. Corticosteroids,
which are commonly used in the hospital as a
single therapy or in combination therapies, can
contribute to hyperglycemia more commonly by
late morning when it is prescribed, but can have a
prolonged effect throughout the course of the day

if daily doses are required. It is essential to
monitor capillary blood glucose values in patients
on high dose corticosteroids, especially during the
period 4 to 8 hours after oral administration and
sooner after intravenous administration. A basal
dose of intermediate or long acting insulin may be
able to offset the increased glucose levels of early
morning corticosteroid therapy, however care
should be taken to avoid episodes of
hypoglycemia when long acting insulin
preparations are used in these cases. The
COIITSS study hypothesized that patients being
treated for septic shock in the ICU with
corticosteroids may benefit with intensive insulin
therapy versus a conservative therapy, even
though general ICU patients may not. Prolonged
bed rest for as little as seven days in hospitalized
patients may also contribute to insulin resistance
in skeletal muscle and decreased glucose uptake.
Severe hyperglycemia (minimum 9.99 mmol/L)
has been shown to increase the likelihood of
developing graft versus host disease in
nondiabetic patients after allogenic stem - cell
transplantation, though the researchers’ results
were found in non-obese patients only.®* One
study analyzing cardiac surgery patients found
that while glucose concentrations were lower at
the end of surgery with intensive insulin
treatment, there was no decrease in perioperative
death and mortality between this group and the
conventional treatment group, in fact showing
more deaths and strokes in the intensively treated
group. Intensive glycemic control in the range of
80- 180 mg/dL (4.4-10 mmol/L) was not shown
to benefit perioperative patients with diabetes
undergoing surgical procedures and showed a

higher incidence of hypoglycemia in these
patients, advising against practicing tight
glycemic control in surgical patients. A

multicenter randomized trial found improved
glycemic control in general surgery patients with
a basal plus regimen with glargine once daily and
corrective glulisine before meals compared to a
standard basal-bolus regimen.??

IX. TARGET OF GLUCOSE CONTROL IN
CRITICALLY-ILL PATIENTS

In the clinical studies on intensive insulin
therapy, it is impossible to completely distinguish
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the impact of insulin infusion from that of blood
glucose control as both are done concomitantly.

Therefore, a four-arm design study was set up in a
rabbit model of prolonged critical illness. Two
norm insulinemic and two hyperinsulinemia
groups were each controlled to either normal or
elevated glucose levels. The study revealed that
glycemic control mediated the survival benefit of
intensive insulin therapy, independent of insulin.

Indeed, mortality was 41.4% in hyperglycemic
versus 11.1% in normoglycemic rabbits, whereas
insulin levels did not contribute to the survival
benefit.®5 The clinical data are in agreement with
this experimental observation. In the Leuven
surgical study, the risk of death appeared to be
linearly correlated with the degree of
hyperglycemia, with no clear cut-off level below
which there was no further Dbenefit.

Conventionally treated patients who developed
severe hyperglycemia (150—-200 mg/dl) carried
the highest risk of death, this risk was
intermediate  for patients who received
conventional insulin therapy and who developed
only moderate hyperglycemia (110-150 mg/dl),
whereas the lowest risk was present in the
patients whose blood glucose levels were
controlled to strict normoglycemia below 110
mg/dl with intensive insulin therapy. This
relation of risk of death with strata of glucose
control was confirmed in the mixed medical/
surgical patient population, with most benefit
gained when glycemia was controlled below 110
mg/dl. Patients with diabetes appeared to behave
differently though, with an inverse pattern for the
3 strata of glucose control, although no significant
differences were noted among these 3 levels.8%%7

Glycemic control also accounted for most effects
of intensive insulin therapy on morbidity of
critical illness. Tight glycemic control below 110
mg/dl appeared to be of crucial importance for
the prevention of bacteremia, anemia, and acute
renal failure®®® and for reducing the risk of
critical illness polyneuropathy, for which a
positive linear correlation was observed with
glycemia.®® The superior clinical benefit with
glucose control below 110 mg/dl underscores the
importance of achieving the normoglycemic

target range. Seventy percent of the patients
allocated to intensive insulin therapy in the
Leuven studies achieved a mean daily blood
glucose level below 110 mg/dl. At the time of
interim analysis of the GLUCONTROL study,
median (interquartile range) levels of glucose
were 147 (127-163) mg/dl in the conventional
and 118 (109—131) mg/dl in the intensive insulin
group (Preiser JC, data presented at the 19th
European Symposium on Intensive Care
Medicine, Barcelona, Spain, September 2006).

This means that tight glycemic control was
achieved in only approximately 25% of the
patients on intensive insulin therapy.8%%°

Communication and Discharge of Hyper-
glycemic Patients: Generally, a patient with an
HbA1C of less than 6.5% can be discharged with
no antidiabetic treatment, and those with
elevated HbA1C levels should be prescribed
insulin, oral antihyperglycemic agents or
combination therapies for the outpatient setting.
Proper communication is imperative to ensure
the patient administers their treatment correctly
and at the appropriate times in order to prevent
aberrations in their glucose levels. Due to the
complexity of insulin treatment regimens, it is
recommended that written orders be given to the
patient as oral communication can lead to errors
and complications in management. To prevent
these types of errors, several organizations have
implemented strategies that incorporate clear,
formal discharge instructions about medications
and follow up appointments, however evidence is
still lacking regarding the ideal method of
providing a safe transition to the outpatient
setting. A systematic review found that patients
who have been treated for stress hyperglycemia in
the hospital are at increased risk for developing
subsequent diabetes and should be followed up
accordingly. Another study determined a
prevalence of new-onset diabetes of 8% in stress
hyperglycemia patients during follow up and
noted a positive correlation between the degree of
in-hospital hyperglycemia and risk of subsequent
diabetes development. Hospitalized in patients
with severe hyperglycemia showed a striking 28%
increased risk of developed new-onset diabetes
after discharge. This perceived link necessitates
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further research into the development of new-
onset diabetes in stress-hyperglycemia patients
and reiterates the importance of proper discharge
orders and follow up appointments in such
patients as research on the pathophysiology of
such events is still lacking.%®

Objective:

e To determine mean hospital, stay in critically
ill patients admitted in hospital.

e To compare mean hospital, stay mong
critically ill patients with hyperglycemic
versus normoglycemic.

X, PATIENTS AND METHODS

This descriptive study of 7 months was conducted
in the setting of Department of Internal Medicine,
The Aga Khan University Hospital.The sample
size for this study is 151 patients as calculated by
using WHO sample size calculator. Mean length
hospital stay = 5.4+1.0 (12), margin of error =
0.16. Nonprobability consecutive sampling was
done Patients’ age varied between 18- 75 years,
blood sugar of >140mg/dl on admission to
SCU/ICU was marked as cases and blood sugar of
<140mg/dl on admission to SCU/ICU was
labelled as control. Those with known diabetes or
taking medications causing hyperglycemia
(Steroids) were excluded from the study.

Patients fulfilling the mentioned-above inclusion
criteria were included in the study. Mean hospital
stay was seen in critically ill patients and
comparison between hyperglycemic versus
normoglycemic were done among those patients.
Detailed patient demographics e.g. Age, gender,
HBA1c levels were recorded. The first blood
glucose level from a peripheral blood draw on the
day of admission was used as the admission blood
glucose value. Data was also recorded for reasons
for admissions e.g. HTN, CKD, Stroke, IHD,
sepsis and MI. Hospital stay was measured in all
patients. All the gathered information was a
pre-designed Proforma. All the collected data was
entered and analyzed by using the SPSS
(version-23). Variables were recorded include
continuous variables such as age, blood sugar
levels, length of hospital stay were reported as
mean + standard deviation. Frequency and

percentage were calculated gender, reasons of
hospital admission e.g. HTN. CKD, STROKE,
IHD, sepsis and MI. stratification of effect
modifiers e.g. age, gender, reasons of hospital
admission was done. Post-stratification inde-
pendent sample t-test was applied. P-value of
<0.005 was taken as statistically significant
difference. Comparison of mean hospital stay
between hyperglycemic versus normoglycemic

was done using independent sample t-test.

XI. RESULT

Mean age of patients included in this study was
55.40+17.20 years. Minimum age was 20 years
and maximum age was 75 years.

Mean hospital stay was 6.45+5.82 days.
Minimum hospital stay was 01 day and maximum
stay was 35 days (Table 1).

Table 1

Hospital stay (Days)

Mean 6.45
S.D. 5.82
Minimum 01

Maximum 35

Mean blood sugar level was 179.36+69.21 mg/dl.
Minimum blood sugar level was 60.00 mg/dl and
maximum stay was 560.00 mg/dl (Table 2).

There were more males as compared to females.
There were 79 (52.32%) male and 72 (47.68%)
female patients (Figure 1).

Table 2
Blood Sugar level (mg/dl)
Mean 179.36
S.D. 69.21
Minimum 60.00
Maximum 560.00

On frequency of reason for admission, 19
(12.58%) patients were having MI/heart failure,
01 (0.68%) road traffic accidents, 13 (8.61%)
acute kidney injury, 83 (54.97%) sepsis/
infections, 2 (1.32%) hypertensive emergency, 15
(9.93%) stroke and 18 (11.92%) patients were
having COPD/Asthma/interstitial lung disease
(ILD) (Figure 2).
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Figure 2

Hyperglycemia was diagnosed in 134 (88.74%) patients.

On comparison of mean hospital stay between the
groups, mean hospital stay in hyperglycemia
group was 6.70+6.09 days versus 4.52+2.03 days
in normoglycemia group. This difference was
statistically insignificant with p-value of 0.004.

Stratification of age was performed, in age group
of 18-50 years, mean hospital stay in hyper-

glycemia group was 8.06+7.50 days and 5.14+
2.54 days in normoglycemia group. This
difference was statistically significant with p-
value of 0.05. In age group of 51-75 years, mean
hospital stay in hyperglycemia group was 5.97
+4.10 days and 5.08+1.59 days in normo-
glycemia group. This difference was also stati-
stically significant with p-value of 0.01 (Table 4).

Table 4: Stratification of age to determine the association of age with mean hospital stay between the

groups
Age Hospital Groups P- value
Group Stay Hyperglycemia Normoglycemia
18-50 Mean 8.06 5.14 0.05
Years S.D. 7.50 2.54
51-75 Mean 5.97 5.08 0.01
Years
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Table 5: Stratification of gender to determine the association of gender with mean hospital stay between

the groups
Gender Hospital SIoie P- value
Stay Hyperglycemia Normoglycemia
Mean 6.21 4.40
Mal 0.04
ae S.D. 5.63 1.83
Female Mean 7-23 47 0.05
S.D. 6.55 2.42

Stratification of gender was also performed, in
males, mean hospital stay in hyperglycemia group
was 6.21+5.63 days and 4.40+1.83 days in
normoglycemia group. This difference was
statistically significant with p-value of 0.04. In
females, mean hospital stay in hyperglycemia
group was 7.23+6.55 days versus 4.71+2.42 days
in normoglycemia group. This difference was also
statistically significant with p-value of 0.05 (Table

5).

Stratification was also performed on the basis of
reason for admission. There is no significant
association was found of its with hospital stay
between the groups.

Xll.  DISCUSSION

Hyperglycemia is a condition frequently
encountered in daily practice with hospitalized
patients. It is estimated that nearly 25-35 % of
admitted patients are hyperglycemic. % Several
studies have shown that hyperglycemia is
associated with poor outcomes and extended
hospital stay in patients hospitalized for various
conditions and in different settings (i.e. coronary
care and intensive care units, post-
operatively).’*°'°2, In present study, we
determined the association of hyperglycemia with
hospital stay in critically ill non-diabetic patients.
In our study, hospital stay was significantly
higher in patients with hyperglycemia. Lipton
reported that patients admitted to the intensive
cardiac care unit had a longer length of stay and
increased mortality if they were in the upper
tertile of admission glucose levels.’ In addition,
these investigators noted that hypoglycemia was
associated with an increased mortality rate and
that an increase in the average glucose level

during the ICU stay was associated with increased
mortality. Williams et al. have reported that
stroke patients complicated with hyperglycemia
had longer hospital stay (7 vs. 6 d, p-value 0.015)
and higher inpatient hospital charges ($6611 vs.
$5262; p < 0.001).104 Karetnikova et al. studied
529 patients admitted with an ST-segment
elevation myocardial infarction. They found a
linear association between the blood glucose level
and in-hospital mortality in nondiabetic
patients.’® Kasirye et al. studied 209 patients
admitted to the hospital with an acute
exacerbation of COPD. They did not find any
correlation between hyperglycemia and adverse
outcomes, including increased length of stay,
30-day readmission rates, and 9o-day all-cause
mortality.*°®

Van Vught did an extensive study of the
relationship between the admission glucose levels
and outcomes in critically ill patients with sepsis.
This study included 987 patients, including 201
patients with severe hyperglycemia defined by
glucose levels greater than 200 mg/dL.
Multivariable regression analysis demonstrated
that patients with severe hyperglycemia had an
increased risk of mortality by day 30. This
occurred in patients both with diabetes and
without diabetes. This association between severe
hyperglycemia and mortality persisted in patients
after adjustment for lactic levels in patients with
diabetes but not in patients without diabetes.*”

Sung and colleagues prospectively collected data
on 1,003 consecutive trauma patients admitted to
an intensive care unit over 2 years. Twenty-five
percent of these patients had severe
hyperglycemia defined by glucose levels>200
mg/dl. These patients with severe hyperglycemia
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had an increased risk of infection, longer hospital
lengths of stay, and higher mortality after
adjustment for age and the injury severity score.
These five studies demonstrate that admission
levels of glucose have important associations with
outcomes in patients presenting to emergency
departments, in patients admitted to intensive
care units, and in patients admitted with
trauma.'°®

In summary, hyperglycemia is a frequent
condition occurring in critically ill patients.
Patients with stress hyperglycemia have a longer
average hospital stay, although it remains
unresolved whether stress hyperglycemia is a
determinant rather than a marker of increased
morbidity and mortality in critically ill patients.
Furthermore, identifying previously unknown
diabetes has relevant therapeutic implications
and represents a great opportunity for prevention

of diabetes related acute and chronic
complications.
X, CONCLUSION

Our study showed a positive association between
hyperglycemia and length of stay in critically ill
patients. Therefore, hyperglycemia can be used
as a predictor of increased hospital stay in
critically ill non-diabetic patients.
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