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EDITORIAL

Bacterial Infection in etiology of Pigment Gallstones

Gall Stone Disease is widely prevalent in world with
Ultrasound studies showing mean prevalence rates of 10-
15% in adult European, and of 3-5% of adult African &
Asian populations.

Gallstones can be biochemically divided into 3 classes: 1.
Pure Cholesterol Gallstones 2. Pigment Gallstones 3. Mixed
Gallstones

Majority of gallstones are cholesterol stones. Pigment
gallstones are made up of calcium bilirubinate (main
Ingredient). They are of brown or black colour depending
upon their composition. Brown pigment stones are an
important cause of acute cholangitis in Oriental
Cholangiohepatitis. Bacterial infection and the
deconjugation of bile by bacterial -Glucourindase have
been implicated as etiological factors in formation of brown
pigment stones but controversy exists regarding their
primary importance and causal relationship.

The stones have been analyzed by various methods, besides
stone cultures, including by chemical microscopy, Infrared
Spectophotometry, Polarized Light Microscopy, X-ray
Diffraction, Scanning Electron Microscopy (SEM) &
Transmission Electron Microscopy (TEM) leading some
credibility to bacterial infection relationship

Bile is usually sterile in healthy individuals; however in
presence of gallstones in gallbladder or biliary ducts, it
could be colonized with bacteria. Detecting bactobilia could
be valuable for planning antibiotic prophylaxis and
treatment of postoperative infections after laparoscopic
cholecystectomy. The overall incidence of bactobilia has
been shown from 2.8% to 25% in different studies.

In this context, authors have confined themselves to studies
of only pigment stones, leading to perceived high rate of
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positive cultures. However, the data points to higher
incidence of bacterial origin of Gallstones

I do acknowledge that a holistic data including all types of
stones would have been more representative of the data and
further research that is more inclusive needs to be carried
out to find the true nature of causal relationship of stone &
bile culture and gallstones

Dr. Rauf Ahmad Wani

MS; MRCS(ed); FACS

Professor, General & Minimal Invasive Surgery
SKIMS, Srinagar
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REVIEW ARTICLE

Immune checkpoint inhibitor (ICPI) induced Nephrotoxicity An Insight

Mohmad Hussian Mir, Tariq Ahmad Bhat,Khalid Parvez Sofi,iImtiyaz Ahmad Wani,

Muzafar Magsood Wani
Departmnet of Nephrology, SKIMS

There has been a marked increase in the therapeutic
armamentarium of antineoplastic medications. Various
classes of drugs acting at different sites have been
developed over decades with the immune system being the
latest target'. The ability of the immune system to inhibit the
cancerous growth of cells is called cancer immune-
surveillance. Immune cells, primarily lymphocytes,
recognize, and eliminate cells with spontaneous or inherited

mutations that encourage malignant transformation .

The immune system acts in three phases to perform
immune-surveillance. The first phase is the elimination
phase in which the immune system eliminates transformed
tumor cells before they become clinically evident. The
second phase is the equilibrium phase where the tumor
cells that survive the first phase are kept in check and
prevented to proliferate further. The third phase is an
escape phase in which tumor cells overcome immune
defenses by loss of tumor antigens leading to a reduced
recognition of tumor cells or by activation of immune
checkpoint molecules such as cytotoxic T Lymphocyte
antigen (CTLA-4) and programmed cell death protein 1
(PD-1). These checkpoints help keep immune responses
from being too strong and sometimes can keep T cells from
killing cancer cells '.

Immune checkpoint inhibitors (ICPIs) may be defined as a
drug that blocks checkpoints. When these checkpoints are
blocked, T cells can better kill cancer cells. ICPIs resist
cancer evasive mechanisms by allowing host immune cells

to identify and eliminate malignant cells'”’.
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Pharmacologically, ICPIs are monoclonal antibodies
targeting inhibitory receptors on T cells, tumor cells, and
many other immune cells. Receptors including CTLA-4,
PD-1, and PD-ligand 1 (PD-L1) are inhibited, activating T
cells for antitumor activity '*. ICPIs currently in use are
mentioned in Table 1. ICPIs are increasingly being used in
patients with melanoma, non-small cell lung cancer,
urothelial cancer, renal cell carcinoma and many other

malignancies ™*.

Table 1. Various classes of ICPIs available.

CLASS DRUG

anti-CTLA-4 antibodies | Ipilimumab, Tremelimumab

anti- PD-1 antibodies Nivolumab, Pembrolizumab,
Cemiplimab, Spartalizumab

anti-PD L1 antibodies Atezolizumab,
Avelumab, Durvalumab,
Pidilizumab.

Various side effects have been reported with ICPIs. In this
review, we will be briefing about these side effects with
emphasis on thenephrotoxic potential of ICPIs and their use
in dialysis and renal transplant patients.

Immune-related adverse effects

Immune-related adverse events have been reported in >50%
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of patients being treated with ICPIs with 20% of patients
developing severe (grade 3) or life-threatening (grade 4)
toxicities. Commonly affected organs are skin,
gastrointestinal tract, liver, and endocrine organs.
Commonly reported GI complications to include diarrhea,
colitis, hepatitis, and constipation. Skin involvement
includes rash, pruritus, eczema, sweet's syndrome, psoriasis
Vulgaris, alopecia, and lichen planus. Endocrine side effects
include hypophysitis, diabetes mellitus, pancreatitis,
hypothyroidism, thyroiditis. Cardiac side effects reported
are arrhythmia, pericarditis with effusion, cardiac
tamponade, myocardial fibrosis, conduction blocks,
troponin elevation, and myocarditis. Radiculitis,
generalized epileptic seizures, aseptic meningitis, and
myasthenia gravis have also been reported **.
Nephrotoxicity

There are various forms of nephrotoxicity reported with
ICPIs™". From the asymptomatic rise in creatinine to active
urinary sediment, proteinuria, hematuria, oliguria, all have
been reported. Various kidney lesions have been
documented in the setting of ICPIs therapy. The most
common lesion described is acute interstitial
nephritis(AIN), one-quarter of these lesions have associated
granulomas’. Less commonly acute tubular necrosis(ATN),
glomerulonephritis, and thrombotic microangiopathy has

beenreported """,

Acute Kidney Injury (AKI)

First described in 2014, two patients on Ipilimumab,
reported having granulomatous AIN". Six cases of AKI
were reported in 2016 with biopsy-proven AIN following
treatment with Nivolumab and Pembrolizumab". In another
report, 13 patients developed AKI following exposure to
ICPIs, AIN documented in 12, and granulomas in 3 of them.
One patient had thrombotic microangiopathy. The overall
incidence of ICPI-AKI is 2 to 3% based on data from
various studies, reaching up to 5% in patients on
combination ICPI therapy"”. ICPI-AKI diagnosis is based
on clinical features alone, and in some cases confirmed by
kidney biopsy'*".

The National Cancer Institute defines AKI, by comparing
changes in serum creatinine to the upper limit of normal.
Kidney Diseases Improving Global Outcomes (KDIGO)
defines AKI according to relative changes in AKI (Table 2).
Another definition and classification system has been

proposed (Table 3)". Severe AKI defined as an increase in
serum creatinine more than threefold above baseline, an
increase in serum creatinine to >4 mg/dl, or need of dialysis,
was 0.6%".

Table 2. Grading system for [CPI associated AKI

SYSTEM | GRADE | DESCRIPTION
CTCAE | Grade 1 | Higher than ULN to 1.5x ULN
Grade 2 | >1.5-3.0 x baseline; 1.5-3.0 x ULN

Grade 3 | 3.0 x baseline; > 3.0 - 6.0 xULN.
Hospitalization indicated
Grade 4 | >6.0 x ULN; life  -threatening

consequences; RRT indicated

Grade 5 | Death

KDIGO Stage 1 | Increase in SCr of >0.3 mg/dl within 48
hrs or 1.5-1.9 x baseline

Stage 2 | Increase in SCr to 2-2.9 X baseline
Stage3 Increase in SCr to 3 x baseline s orto
>4.0mg/dl or initiation of RRT

CTCAE, Common Terminology Criteria for Adverse Events;

ULN, Upper Limit of normal

Table 3. Definition and classification of ICPI -associated AKI

Classification Definition

Definite ICPI-AKI | Kidney biopsy confirmed ~ diagnosis compatible with
ICPI-AKI and after clinical review of risk factors

Probable ICPI - | BOTH of the following

AKI Sustained 1 in SCr >50% on at least two consecutive
values or need for RRT. Absence of an alternative
plausible etiology

AND at least one of the following

Sterile pyuria (>5 WBCs/hpf)

Concomitant or recent extra renal irAE
eosinophilia(>500 cells/ul)

Possible ICPI-AKI | BOTH of the following
1 inSCr >50% or need for RRT. AKI is not readily
attributable to alternative causes

ICPI-AKI, immune checkpoint inhibitor-associated AKI, irAE,
immune-related adverse event

Risk factors include prior or concomitant proton pump inhibitor
use, prior or concomitant extra-renal irAEs.

Most patients present with rising creatinine, sterile pyuria,
or sub nephrotic proteinuria. Eosinophilia is found in a
minority of patients. After initiation of ICPIs median time to
AKI is 14 weeks, much delayed in comparison to extra-
renal side effects that appear within 4 weeks. Risk factors
for developing AKI include concomitant use of proton
pump inhibitors, combination treatment with anti-CTLA-4
and anti-PD-1/PD-L1 agents, and lower baseline GFR**",

Patients who present with stagel AKI should be evaluated
for reversible causes like dehydration, hypercalcemia,
urinary obstruction, or other nephrotoxic drug exposure.

Journal of Medical Sciences 2020:23(3):2-5
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Patients with persistent stage1 and stage 2 or 3 AKI should
undergo kidney biopsy. Empirical treatment with steroids
should be considered only if there is a contraindication to
performing kidney biopsy with an absence of alternative
etiology for AKI".

Glucocorticoids are the mainstay of treatment of ICPI
induced tubulointerstitial nephritis, backed by
observational data. The commonly used protocol is
prednisolone 1mg/kg daily with a slow taper over 2-3
months. In patients with severe AKI, intravenous
methylprednisolone 250-500 mg daily for 3 days may be
used as initial therapy. Other agents used particularly in
steroid-resistant patients include mycophenolate mofetil,

cyclophosphamide, rituximab, and infliximab * .

Usually, ICPI is withheld in patients with severe AKI.
However, patients who have exhausted other options for
chemotherapy may need to be rechallenged with ICPIs. In
patients who develop grade 3 or higher AKI, ICPIs should
be permanently discontinued according to the American
Society of Clinical Oncology guidelines. But in one
multicenter study thirty-one patients were rechallenged and
only seven (23%) developed recurrent AKI, six of them
showed partial or complete recovery. Rechallenge may be
attempted in patients who have shown tumor response after
arenal injury has resolved or stabilized'.

Glomerular disease. Nephrotic syndrome was first
reported in a patient with metastatic melanoma, following
ipilimumab treatment. Kidney biopsy revealed minimal
change disease with complete foot process effacement.
Complete resolution of proteinuria was achieved after
discontinuation of ipilimumab and glucocorticoid
treatment'. Collapsing Focal Segmental Glomerular
Sclerosis(FSGS), with AKI has been reported following
exposure to nivolumab, with no improvement after drug
withdrawal and glucocorticoid treatment'’. One patient with
FSGS has been reported, with no improvement in drug
withdrawal and glucocorticoid treatment, improved with
mycophenolate mofetil”’. Immune complex GN has been
reported on exposure to ICPIs, including ipilimumab
associated lupus-like glomerulopathy. Phospholipase A2
receptor antibody-negative membranous nephropathy has
been reported in a patient on nivolumab, achieving partial
recovery after the withdrawal of drug and glucocorticoid
therapy"”.

ICPIsin End-Stage Renal Disease(ESRD)

Experience of using ICPIS in ESRD is limited to case
. A total of 26 patients,
mostly on hemodialysis have been described in the

. 18,19
reports and small case series

literature™. Ipilimumab, Nivolumab, Pembrolizumab, and
Atezolizumab have been used in treating ESRD patients, for
various malignancies including melanoma, renal cell
carcinoma, squamous cell skin carcinoma, urothelial
cancer, and non-small cell lung cancer. ICPIs are not renally
excreted, so dose modification is not needed. Immune-

related adverse events are similar to non-ESRD patients'”*’

ICPIsin Kidney Transplant patients

Immunosuppressive drugs used in post-renal transplant
patients predispose to cancer by inhibiting immune
surveillance, suppressing DNA repair, and predisposing to

. . . . 21,22
oncogenic viral infections™ .

Due to an increased
predisposition to rejection with the use of ICPIs, transplant
patients have been excluded from clinical trials of ICPIs.
1°*** It has been

observed that the rejection rate with Ipilimumab

The use of ICPIs has been anecdota

monotherapy was 33% compared to 52% with anti-PD-1
monotherapy and 55% with combination therapy”. The
strategies to prevent the high rate of rejection include the use
of pre-emptive steroids and mammalian target of rapamycin
(mTOR) inhibitors. Alternatively, calcineurin inhibitors
may be continued during ICPI use. Depending upon the
individual immunological risk, a decision about reduction
or interruption of immunosuppression must be balanced
with a high risk of rejection with ICPICs ™.

With ICPIs as the new class of antineoplastic medications, it
is important that the oncologist, physicians, and the
nephrologists be aware of various toxicities as well as its
management.
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THE POTENTIAL IMPACTS OF OBESITY ON COVID-19
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Coronavirus disease 2019 is the outbreak caused by a new
strain of coronavirus named severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2)'. The outbreak that
leads to a global pandemic originated from the city of
Wuhan in China’. According to a CDC report, the
commonest underlying conditions among those
hospitalized with COVID-19 were diabetes, chronic lung
disease, and cardiovascular disease'. Obesity is a common
denominator for cardiovascular disease and diabetes.
Previous experience with the HIN1 epidemic showed that
obesity is associated with high mortality’. All of these
observations have raised concerns about the impacts that
obesity could have on COVID-19.

The impacts of obesity on respiratory physiology

In general, obesity is characterized by a decrease in total
respiratory system compliance’. This is partially due to a
decrease in lung compliance, which could be related to the
increased pulmonary blood volume seen in obese subjects.
The primary reason, however, is the decrease in chest wall
compliance that is due to the accumulation of fat in and
around the ribs and diaphragm and in the abdomen™’. To
date, there are no published studies that mention the relation
between obesity and the ventilator phenotypes of COVID-
19°. However, an increased prevalence of obesity has been
found among patients with SARS-CoV-2 pneumonia’.

The impacts of obesity on Renin- Angiotensin-
Aldosterone System (RAAS)
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Obesity is associated with an imbalance in the RAAS,
resulting in an over-expression of the angiotensin I (ANG
II) and angiotensin Il receptor type 1 (AT 1R) axis both at the
level of adipose tissue and at systemic level’. It has been
documented that the way adipose tissue acts as a reservoir
for influenza A virus, HIV, human adenovirus, and
cytomegalovirus, SARS-CoV-2 can also use the adipose
tissue as a reservoir to affect other parts of the body’. Due to
this obese subjects, especially those with extensive visceral
adipose tissue, may develop an explosive systemic response
of the ANG II and ATIR axis and could host and store an
expansive viral load, which might lead to the development
ofamore severe form of the disease.

The impacts of obesity on immunity

Obese patients have a chronically lowered concentration of
adiponectin (an anti-inflammatory adipokine) and higher
levels of leptin (a pro-inflammatory adipokine)’. There is an
excess production of leptin and other pro-inflammatory
cytokines such as TNF alpha, IL-6, MCP-1, and IL-18 in
adipose tissue, which leads to pro-inflammatory excess
energy milieu. The abundance of these pro-inflammatory
mediators in adipose tissue leads to dysfunction of the
innate immunity under obesity™’.
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Zhang et al hypothesized that leptin was a cofactor for the
HIN1 pandemic in 2009°. The metabolic dysfunctions that
are associated with obesity often lead to systemic leptin
resistance. This resistance is associated with reduced bone
marrow hematopoiesis and decreased T cell production and
development in the thymus. Together, these disturbances
result in diminished initiation of the immune responses,
decreased memory T cell reactions, and decreased efficacy
of vaccination®’. This impaired pro-inflammatory response
has led to the severe lung lesions seen in patients of the
HIN1 pandemic.

Obese patients are potentially more contagious than
lean people

Studies have shown that obese patients are potentially more
contagious than lean subjects in the setting of viral
infections for the following possible reasons".

1. Obesity increases the duration of viral shedding;
symptomatic obese patients shed the virus 42% longer
than people who do not have obesity.

2. The obesity state is characterized by a delayed capacity
to produce interferons. This enables further viral RNA
replication to increase the chances of new, more
virulent viral strains emerging.

3. BMI was found to be positively associated with the
level of infectious virus in the exhaled air.

Obesity in the clinical setting

Obese patients are more challenging to intubate, to diagnose
via imaging, and for nursing staff to position and transport
and may require special beds and positioning/transport
facilities. From the ventilatory point of view, obese patients
need high positive end-expiratory pressure (PEEP) and
respond well to prone positioning and extracorporeal
support’.

To conclude obesity has been found to be a strong
independent risk factor for hospitalization in COVID-19
and to cause or exacerbate a variety of comorbidities which
have been proven to be associated with increased morbidity
and mortality among COVID-19 patients. Moreover, obese
individuals have defective responses of both innate and
adaptive immunity, with decreased response to
vaccinations. And finally, obese patients are likely to strain
the health system as they pose many challenges to
healthcare provision inside and outside the ICUs.
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ABSTRACT

Background: Calculus disease of biliary tract is a major public health problem in north Kashmir and pigment gall stones form a significant
portion of gall stones in our region. In this study we prospectively studied 84 cases of pigment gall stones to examine the role of bacteria in the
formation of these stones.

Objective: To study the bacterial aetiology of pigment gall stones.

Methods: A hospital based prospective study of 84 consecutive cases of pigment gall stones was done from December 2012 to November
2019 and the results of stone culture and bile culture were statistically analysed. Informed consent was obtained from all the patients in the
study group.

Results: Atotal of 84 cases studied included 32 (38.09%) male patients and 52(61.91%) female patients. The median age was 48.5 years and
mean age was 46.2 years. Of 84 patients, 21(25.00%) had black pigment stones and 63 (75.00%) had brown pigment stones. 61 (72.62%)
patients presented with biliary colic and 24(28.57%) patients had chronic cholecystitis. Bile culture was positive in 46 (54.76%) patients and
stone culture was positive in 70(83.33%) patients.

Conclusion: A strong association was observed between stone culture and bile culture results (showing similar beta-glucronidase producing

bacteria) and pigment stone formation.
Key words: Gall stones, stone culture, bile culture, nidus

JMS: 2020; 23(3): DOI: https://doi.org/10.33883/jms.v23i3.746

INTRODUCTION

Gall stone disease is known to mankind since ancient times.'
Pigment gall stones have been referred to as early as 500 AD
by Alexander of Tralle’ . These constitute 10% to 27% of all
types of gall stones found in general population and both
intrahepatic gall stones and stones caused by bile stasis or
cirrhosis are usually pigment stones’. Pigment stones are
usually multiple, 2 to Smm in diameter, irregular to smooth
in shape, black to brown in colour and amorphous or
crystalline on cross section. Pigment stones, especially the
brown ones, can form within extra hepatic and intra hepatic
ducts apart from their usual occurrence in the gall bladder
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and are commonly associated with ascending cholangitis.
Enteric bacteria have been found to play a significant role in
pigment gall stone formation and these stones in general and
brown ones in particular have a tendency to recur while
black gall stone disease is usually non recurrent’. Unlike the
causative factors like cirrhosis, ileal resection etc. observed
in the West, infection has been found to be a predominant

cause in South East Asia."’ In this study, we prospectively
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studied 84 patients with pigment gall stones disease to
examine the role of beta glucronidase producing bacteria in
the formation of these type of stones. 'Pigment gall stones'
included any black or dark brown stone containing less than
25% cholesterol, whether or not pigment was its major
component and irrespective of the nature and proportion of

other constituents”.
MATERIALAND METHODS

A hospital based prospective study was carried out from
December 2012 to November 2019 in the departments of
General Surgery, Microbiology and Radio diagnosis of
Govt. Medical College Baramulla, Kashmir. It included a
total of 84 consecutive patients with pigment gall stones
(confirmed by chemical analysis of extracted gall stones). A
formal informed consent was taken from all of them. The
patients were selected as they fulfilled the following
inclusion criteria: confirmed to have pigment gall stones,
that is, black to dark brown gall stones containing less than
25% cholesterol irrespective of the proportion of other
constituents and whether are not pigment was its major
constituent™; not on any medication for gall stones for last
three months and had not received antibiotics for two weeks
prior to surgery.

A detailed account of history was taken and complete
physical examination was performed. Routine
investigations including complete blood count, liver
function tests, serum amylase and calcium levels were
requested as also an abdominal ultrasound performed to
know about the location, number and size of gall stones and
gall bladder wall thickness or oedema and any associated
dilatation of hepato-pancreatic ducts was ruled out. In
selected cases, an abdominal computerised axial tomogram
or a magnetic resonance cholangiogram was also done to
exclude or to elaborate on any added pathology.

All the 84 patients were subjected to cholecystectomy and
gall bladder sample along with the stones within it was
placed aseptically in a container. 5 to 10 ml of bile was
aspirated from within the gall bladder and preserved for bile
culture and sensitivity in all the 84 cases during the
operative procedure. The gall stones were removed and
immediately transferred to a McCartney bottle containing
Sml of normal saline for further processing. A portion of
stone was sent for chemical analysis and the other portion
preserved for microbiological evaluation. Only those

calculi were included in the present study whose chemical
analysis results fulfilled the criteria already stated for the
case of pigment stones.

A technique for culture of calculi as devised by Nemoy and
Stamey” in 1971 was done. The culture methods were
designed for localization of bacteria to the substance of the
calculus and to distinguish bacteria within a stone from
surface colonization. Under all aseptic precautions, a
portion of stone was washed consecutively in four test tubes
containing 5 ml of sterile saline each and then crushed in
another tube in a laminar air flow chamber. 0.1ml of fluid
from washes 1 and 4 and of the fluid of crushed stones were
quantitatively cultured in Blood Agar, McConkay Agar and
Brain Heart Infusion Broth and Agar. The cultures were
studied at 24 hours and 48 hours and organisms typed. An
increased density of isolate in the fluid of crushed stone and
increased colony count after culture compared with the fluid
of wash 4 was considered evidence for bacteria within a
stone. The spectrum of bacteria that colonized the pigment
stone was detailed out to assess their relation with the
genesis of pigment gall stones.

RESULTS

In the present study of 84 consecutive patients with pigment
gall stones, confirmed by stone analysis, conducted in the
department of General Surgery at Govt. Medical College
Baramulla, 32(38.09%) patients were males and
52(61.91%) patients were females. The median age was
48.5 years and mean age was 46.2 years. The distribution of
study subjects as per the type of stones found in 84 patients
showed that 21(25.00%) patients had black pigment stones
and 63(75.00%) patients had brown pigment gall stones.
(Table 1).

Table 1: Distribution of 84 study subjects as per type of stone.

Type of pigment stone Number Percentage (%)
Black pigment stones 21 25.00
Brown pigment stones 63 75.00
Total 84 100

Of 84 study subjects, 61 (72.62%) patients presented with
biliary colic, and 24(28.57%) patients presented with
chronic cholecystitis. Acute infective conditions like acute
cholecystitis were observed in 2(2.38%) patients.
16(19.05%) patients presented with ultrasonic evidence of
mucocele or empyema of gall bladder prior to surgery. Only
1(1.19%) patient had a documented predisposing cause in
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the form of glucose 6 phosphate deficiency haemolytic
anaemia. (Table 2).
Table 2: Distribution of cases as per the presenting features.

Most of the bacteria were bacillary forms and E. coli was the
commonest organism grown in 73.81% of stone cultures.
Few cultures revealed other types of bacteria such as
Klebseilla (3.57%), Salmonella typhi (3.57%) and
Staphylococcus aureus. (Table 6). In some of the samples,
there were groups of bacteria suggesting colony formation.

Presenting feature Number Percentage (%)
Biliary colic 61 72.62
Chronic cholecystitis 24 28.57
Acute cholecystitis 02 2.38

USG evidence of infection 16 19.05
Predisposing causes in the 01 1.19

form of G6PD deficiency

haemolytic anaemia

Table 6: Distribution of 70 patients with culture positive stone nuclei in relation

to bile culture results.

Intra operative findings revealed thickened gallbladder wall
suggesting chronic cholecystitis in 46 (54.76%) patients;
3(3.57%) patients had dense adhesions of gallbladder with
surrounding viscera and 3 (3.57%) patients had gall bladder
perforation with cholecystoenteric fistula formation. (Table
3).

Table 3: Presentation of subjects at the time of surgery.

Bacteria Number of patients with Bile culture showing same

culture positive stone bacteria

cultures

Number ercentage (%) | Number Percentage (%)
E.coli 62 73.8 28 3333
Klebseilla 3 357 1 1.19
Salmonella Typhi 3 3.57 2 2.38
Staphylococcus aurues 2 2.38 1 1.19
Total 70 83.33 32 38.09

Intraoperative presentation Number Percentage (%)
Thickened gallbladder wall 46 54.76
Gallbladder perforation 03 3.57
Adhesions 03 3.57

Of 84 study subjects, bile culture was positive in 46
(54.76%) cases while stone culture was positive in 70
(83.33%) cases. Both bile and stone cultures were positive
in32 (38.09%) cases; bile culture was negative but stone
culture was positive in 38(45.24%) cases while in 14
(16.67%) cases both the cultures were negative.(Table 4).
The stones which were positive showed uniform
distribution of bacteria throughout the stone including its
core as confirmed by the culture and sensitivity reports of
the fragments of the stone including its core.

Table 4: Comparison of stone culture and bile culture results of 84 study subjects

Culture positivity Number | Percentage (%)
Bile culture positive 46 54.76
Stone culture positive and bile culture positive 32 38.09
Stone culture positive and bile culture negative 38 45.24
Stone culture negative 14 16.67
Bile culture negative 38 4524

Of 70(83.33%) culture positive stone culture results,
11(13.09%) black stones and 59(70.24%) brown stones
were culture positive for bacteria (Table 5).

Table 5: Stone culture results of 84 study subjects.

Evidence of bacteria Number | Percentage (%)
Stone culture positive 70 83.33
Stone culture negative 14 16.67

Presence of bacteria in black stones 11 13.09

Presence of bacteria in brown stones 59 70.24

DISCUSSION

In the present study, out of 84 patients studied, 32(38.09%)
patients were males and 52 (61.91%) patients were females.
The median age was 48.5 years and mean age was 46.2
years. Of 84 patients studied, 21(25.00%) patients had black
pigment stones and 63( 75.00%) patients had brown
pigment stones. 72.62% patients presented with biliary
colic and 28.57% patients presented with chronic
cholecystitis. At surgery 54.76 % patients had thickened
gallbladder wall suggesting chronic inflammation and 3.57
% cases presented with gallbladder perforation. These
findings correlated with those of Akiyoshi T and Nakayama
F*. The central portions (nidus) of the stones collected from
84 patients were cultured as per the technique already
described. It was observed that 83.33% of the stones from
70 patients were culture positive and 16.67% of the stones
from 14 patients were cultured negative. Of 83.33 % culture
positive patients, beta glucronidase producing organisms
were found in 73.81 % of patients. Of 70 culture positive
stone cases, 32(38.09%) had bactobilia with same
organisms. These findings suggest that bacterial infection
with beta glucronidase producing organisms plays a
significant role in pigment gallstone formation and pigment
gall stones are the tomb stones of bacteria; in addition it was
observed that majority of black pigment stones were not
associated with predisposing causes such as ileal resection,
cirrhosis of liver or haemolytic disease unlike the
observations in Western studies’' and were again found to be
associated with infection of stone nuclei and bile. Authors
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wanted to explore at this aspect and especially to explore the
association of black pigment stones with bacterial infection
of bile and stone material. It was found that a significant
portion (25.00%) of our study subjects who had black
pigment stones had no predisposing factors mentioned
above in Western world and were again fund to be
associated with recurrent biliary infection.

Though it was observed that bacteria are possibly
etiological agents due to the evidence at hand, we cannot
exclude the possibility that they are innocent by standers.
The fact that bacteria were found in the nuclei of multi-
layered stones favours the hypothesis that bacteria are
associated with stones at a nascent stage of their
development. These findings are supported by the work of
Soloway RD et al
stone formation could be a combination of cholecystitis and

** The possible mechanism in pigment

bile duct occlusion due to bacterial infection producing
excessive mucous formation and release of deconjugated
bilirubin, bile acids, hydrolyzing phospholipids and
calcium, there by leading to pigment stone formation™ ",
Similar observations have substantiated the close
association of bacteria with brown pigment stone

formation'">'**

CONCLUSION

Considering all these findings, it could be suggested that
hepatobiliary tract infection with beta glucronidase
producing bacteria has a significant role in the formation of
pigment gall stones. Bacteriological study of a large number
of stones especially in relation to their age, chemical
composition and serial culture of patients might help in
further establishing the role of bacterial infection in stone
formation.
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Clinical spectrum and outcomes of snakehite patients admitted in a
tertiary care hospital. A prospective observational hospital-based study
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ABSTRACT

Background: Snakebite is a major public health problem and its prevalence is high in India. Insufficient epidemiological data and global neglect
of this condition prompted the World Health organization to recognize it as a "neglected tropical disease"

Objective: To study demographic characteristics of snakebite victims, to see clinical symptoms of bite and outcomes of snakebite.

Methods: A prospective observational hospital-based study carried out from November 2016 to October 2017,in patients with a history of
snakebite.

Results: Total 300 patients were included in this study,170 (56.67%) were bitten by heamotoxic snakes and 130 (43.33%) were bitten by
neurotoxic snakes. Majority of patients were in the age group of 20-39 years (n=153;51%). Men outnumbered women(n=190; 63.33%), with
male to female ratio of 1.7: 1. Higher incidence of snake bite was found in July September (n=135;45.00 %) followed by April to June( n=124;
41.33%).Majority of patients were farmers in rural areas ( n=242; 80.80%).0ut of 300 patients,80required ICU care.In patients with
neuroparalytic snake bites, clinical features were; ptosis (n=126; 96.92%),ophthalmoplegia (n=98; 75.38%),respiratory paralysis (n=60;
46.15%),bulbar weakness ( n=74; 56.92%) andabdomen pain(n=25; 19.23%).Clinical features in patients of haemotoxic snake bites were ;
bleeding from bite site(n=110; 65.29%) , cellulitis(n=100; 58.82%), gum bleed(n=53; 31.18%), ecchymosis(n=49; 28.82%),epistaxis(n=27;
15.82%),gastrointestinal bleeding(n=25; 14.71%) andhaemoptysis(n=19; 11.18%). Complications observed were acute kidney injury (n=62;
20.67%) , respiratory failure ( n=51; 17.00%) , DIC( n=7; 2.33%) and ARDS( n=5; 1.67%) . Out of 170 hemotoxic snake bite patients, 157
(92.35%) patients recovered and 13 (7.65%) patients died and out of 130 neurotoxic snake bites, 124 (95.39%) patients recovered and 6
(4.61%) patients died, overall mortality was 6.3%. In our study, bite to needle time was less than 1 hour in 47 patients (15.66%), less than 6
hrsin 120 patients (40%) and more than 24 hours in 45 (15%).

Conclusion: Snakebite is common in adult males between 20 to 50 years and the commonest site is the lower limb.The majority of the victims
are farmers who work in fields. Amaximum number of cases presented within 1-6 hours of bite using a tourniquet on the affected limb as first aid.
The complications and mortality of snakebite are high.

Keywords: Neglected tropical disease, Indian cobra (Najanaja), common krait, snakebite

JMS; 2020;23(3) p?-p? DOI: https://doi.org/10.33883/jms.v23i3.751

INTRODUCTION

Snakebite counts significant health burden in the South East
Asian Region resulting in death and/ or disability of young
individuals involved in agriculture work. Approximately
2,000,000 snake bites are reported in India each year. The
million death study revealed 45,900 national snakebite
deaths comprising 5% of all injury deaths and 0.5% of all
deaths in India." However there is no exact figure of
mortality and morbidity associated with snakebite due to

Access this article online
=

Website:
www.jmsskims.org

DOI:
https://doi.org/10.33883/jms.v23i3.751

poor reporting in the region’. Among 250 species of snakes
found in the South East Asian Region, only 60 species are
venomous included in three families, Elapidae, Viperidae
and Colubridae’. Around four million snake bites occur each
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year in Asia, resulting in 100,000 deaths per year. In South
Asia, four species are responsible for most of the deadly
cases of venomous snake bites. These have been referred to
as to the 'big four', and include the Indian cobra (Najanaja),
the common krait (Bungaruscaeruleus), Russell's viper
(Daboiarusseli), and the saw-scaled or carpet viper
(Echiscarinatus)’. Jammu region, which lies in the sub-
Himalayan region is enormously infested with various types
of poisonous snakes belonging to families Elapidae and
Viperidae. Those belonging to viperidaec are mainly
hemotoxic and the commonest in Jammu province’.
Echiscarinatus (saw-scaled viper) and Russel viper account
for more than 85% of poisonous bites in the Jammu region".
The most notorious venomous snakes can be recognized by
their size, shape, color, the pattern of markings, behavior,
and the sound they makewhen they feel threatened.
Viperidae (all species) results in local envenoming
(swelling) with bleeding/clotting disturbances. Russell's
viper cause local envenoming with shock or acute kidney
injury. King cobra causes local envenoming with paralysis
while Krait cause paralysis with minimal or no local
envenoming’. Though snake bite is a common health
problem, there is no exactnation wide data available in
India. This study aimed to see the demographic characters
of the snakebite victims at Jammu city and other factors like
site of the bite, type of bite, envenoming signs, delay of
hospital presentation, first aid measure before hospital
presentation, mortality, and morbidity.

MATERIALAND METHODS

This was a prospective observational study carried out from
November 2016 to October 2017.Inclusion criteria were,
all the adult patients of poisonous snake bite admitted in
medical wards and intensive care units. Exclusion criteria
were all patients of non-poisonous snake bite & scorpion
bite. The study was done at the Postgraduate Department of
General Medicine, GMC Jammu. After obtaining
permission from the ethical committee, the records of snake
bite and suspected snakebite cases presenting to ER over a
period of 1 year were collected and analyzed for
demographic characteristic, site of bite; time elapsed since
the bite, pre-hospital care, bite marks, presenting
symptoms, clinical signs of envenoming and condition at
discharge. Records of collected data were analyzed for the
final outcome. Standard statistical methods were used in the

analysis of the data using Microsoft Excel.
RESULTS

Total 300 patients were enrolled in this study. There were
190 males and 110 females , with a male: female ratio
1.7:1.Majority (n=82; 27.33%) of patients were in the age
group of 20-29 years followed by 30-39 years age group
(n=71; 23.67%) [Figure 1]. Majority of patients were
farmers (n=242; 80.80%). Next in the list were housewives
(n=28;9.20%) . Majority of patients (n=203;67.67%) were
from rural areas. Higher incidence of snake bite was found
inJuly September (n=135;45.00) followed by April to June
(n=124; 41.33%). 255 (85 %) patients presented to
emergency within 24 hrs, 45 (15%) reached after 24 hours,
47 (15.67% ) reached within 1 hour while as 120 (40 %)
reached within 1-6 hours.

W Haematotoxic M Neuroparalytic Total

» u Wil

No. of patients (%)
]

20-29 30-39 4049 50-59 260
Age distribution (years)

Fig 1. Distribution of patients in various age groups.

The majority of patients( n=170; 56.67%) were bitten by
hemotoxic snakes and 130 (43.33%) patients were bitten
by neuroparalytic snakes. In this study, the majority (n=200;
66.67%) of patients were bitten on lower extremity
followed by upper extremity (n=67;22.33%) and only 33
(11%) patients were bitten on head and trunk region. In the
lower extremity, out of 200 cases, the majority
(n=151;88.82%) were hemotoxic snake bites. In the upper
extremity, out of 67 cases, the majority (n=48; 36.92%)
were neurotoxic snake bites. In the head and trunk region,
all (n=33; 11.00%) cases were neurotoxic snake bites.

Prehospital treatment was very common ( n= 245 ;81.67%).
Among that use of tourniquet on the affected limb was the
highest (n=151: 51.33 % ) followed by wound incision
(13.6%), application of herbs (10.33%) and snake stone
(6.33%) on the affected area, 55 (18.3%) patients did not
receive any first aid prior to hospitalization. Among the
total patients, 131 (43.67%) had local pain, tenderness,
swelling and local rise of temperature, 56 patients (18.67%
)had blisters, 40 patients (13.3%) had discoloration,
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tingling, and burning sensation, 19(6.3%) patients had
ulceration. Majority of patients (n=201; 67%) had double
fang marks, 53 (17.6%) had single fang marks and only
scratches were present on 18 (6 %) patients. Out of 300
patients,80 patients with respiratory paralysis and ARDS
required ICU care.

Clinical features in patients with neuroparalytic snake bites
are shown in Figure 2, while clinical features in patients
with haemotoxic snake bites are shown in Figure 3.
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Fig 2. Clinical features in neuroparalytic snake bites patients.

Ptosis(n=126; 96.92%),ophthalmoplegia (n=98;75.38%),
respiratory paralysis (n=60; 46.15%) , bulbar weakness
(n=74; 56.92%) , abdomen pain (n=25; 19.23%) and loss of
consciousness (n=19,16.15 %)
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Fig 3. Clinical features in haemotoxic snake bites patients.
Bleeding from bite Site (n=110; 65.29%), cellulitis (n=100;
58.82%), gum bleed (n=53; 31.18%), ecchymosis (n=49;
28.82%), epistaxis (n=27; 15.82%), gastrointestinal
bleeding (n=25; 14.71%), haemoptysis (n=19; 11.18%) and
intracranial bleeding (n=3.1.76 %)

Complications observed were acute kidney injury (62;
20.67%) , respiratory failure (51; 17.00%) , gangrene at the
bite area(10; 3.33%) , DIC(2.33%) , ARDS(1.67%) and

intracerebral haemorrhage (1.00%). In the present study, the
majority of patients (n= 170;56.67%) had 3-7 days of
hospital stay, 76 (25.33%) had a hospital stay of <3 days
and 54 (18.00%) had a hospital stay of >7 days. Out of 170
haemotoxic snake bites, 157 (92.35%) patients recovered
and 13 (7.65%) patients died. Out of 130 neurotoxic snake
bites, 124 (95.39%) patients recovered and 6 (4.61%)
patients died, overall mortality was 6.3 % . In our study, bite
toneedle time was less than 1 hourin47 (15.6% ) patients,
less than 6 hrsin 120 (40%) patients and more than 24 hours
in 45. The majority of patients (40 %) presented to an
emergency within 1-6 hrs of bite followed by 29.33% in 6-
24 hrs, 15 % of patients presented after 24 hours.

DISCUSSION

In India, there is yet no large nationwide data bank to show
the exact snakebite incidence and its sequelae i.e. morbidity
and mortality. WHO has recommended that snake-bite
should be formally recognized as an important occupational
disease in the South East Asian region. And it is shown in
studies that in South Asia, Southeast Asia, sub- Saharan
Africa exists the highest burden of morbidity and mortality
due to snake bites’. Despite its importance, there have been
fewer proper clinical studies and there is a lack of reliable
epidemiological data nationwide.

In this study, most of the snakebite patients were young
males (63.33%) which is in corroboration with previous
studies’. Individuals in this age group are actively involved
in farming & outdoor activity thus vulnerable to this
occupational hazard. The commonest site of the bite was in
the lower limb in our study (n=200) and finding correlates
with the previous literature3,7.The mortality rate was
around 6% in our study, In a North Indian study by Sharma
et al mortality rate was 3%9. The complications
encountered in our study were bleeding from bite site
(65.29%), cellulitis (58.82%) and AKI (20.67%). In their
study Bhat RN et al.’ and Saini et al’ recorded bleeding
tendency in 65% and 47.80% respectively.

In a study by Nagnath R et al. in Central India, most
vasculotoxic bites were associated with cellulitis (90.60%),
coagulopathy (19%), and respiratory paralysis was
encountered in 19.20% of the casesl0. In our study,
respiratory paralysis was noted in 60 (20%) patients and
bulbar weakness in 74 (24.66%) patients,10% of the cases
required mechanical ventilatory support. The incidence of
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AKI was 14.4% and 43.3% in studies by Halesha BR etal".
and Nagnath R et al'’ respectively. These differences in the
complications found in different studies imply differences
between the venoms of the subspecies unique to that
geographic area. The importance of bite to needle time is a
significant factor in influencing mortality. A study from
Nepal showed that the delay in receiving treatment was
significantly longer for victims with a fatal outcome'. The
optimum time for administration of ASV has been
previously suggested as “as soon as possible” or within
6hours. Correlation between the door to needle time and
mortality is similar to those observed by Kavitha Saravu et
al”. and I F Inamdaret al. In the study by Nagrathet
al10.mortality was high (66.7%) in patients with a bite to
needle time more than 24 hours, as compared to patients
whose bite to needle time was less than 24 hours and lowest
when the bite to needle time was less than 6 hrs(7.2%). In
our study, bite to needle time was less than 1 hour in 47
patients and less than 6 hrs in 120 patients, more than 24
hours in 45 patients and overall mortality was 6.33 %

The chief limitation of our study is that it is based on a
prospective analysis of a small number of cases (n=300). It
is imperative to carry out a larger clinical study to better
understand about clinical spectrum and outcomes.

CONCLUSION

Snakebite is a common medical emergency, where timely
treatment can reduce morbidity and mortality and save
precious human lives. Lack of information about simple
measures of prevention, occupational hazard risks, and
inappropriate first-aid measures all magnify the risk. Poor
access to health care services, difficult transportation, and
consequent delay in ASV administration results in a high
fatality. The time elapsed after the bite is of vital importance
because with the passage of time more venom gets bound to
the tissues and is thus less manageable for neutralization by
ASV. Many bites could be avoided by educating the
population at risk. Sleeping on a cot (rather than on the
floor) and under bed nets decreases the risk of nocturnal
bites. Many bites occur when people walking barefoot or
wearing only sandals accidentally step on a snake. Using a
torch/ flashlight while walking on footpaths at night, and
wearing boots and long trousers during agricultural
activities, could significantly reduce the incidence of bites.
Thus, we need an organized effort to cope with important
aspects of snakebite management; foremost being, to

educate the rural population, first-aid management of the
patient, and prompt medical management of emergencies,
especially in rural areas.
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ABSTRACT

Background: About 11% of all epilepsies and 30% of newly diagnosed seizures in those older than 60 years have been reported to follow
cerebrovascular accidents. Acute symptomatic (early) seizures occur in 3-8% of patients, more commonly in those with severe cortical strokes
and intra-parenchymal hemorrhages. This study was undertaken to determine the incidence, risk factors and clinical outcome for early seizures
afteracute stroke.

Aims and objectives: To study the incidence, risk factors and clinical outcomes of early seizures in post stroke patients in a tertiary care
hospital.

Study design: This prospective observational analytical study was conducted from -01-06-2017 to 31-01-2019 in Max Superspeciality
Hospital Saket New Delhi. All consecutive patients of acute stroke fulfilling the inclusion and exclusion criteria were included in the study.
Inclusion criteria and exclusion criteria: All patients with acute ischemic or hemorrhagic stroke with age above 18 years, either male or
female were included in the study. Patients with a history of seizure or epilepsy before admission, patients with SAH, venous infarct and causes
otherthan vascular origin were excluded from the study.

Results and observation: Out of two hundred and fifty (n=250) patients of acute stroke included in the study early seizures were diagnosed in
29 patients (11.6%).

Conclusions: We concluded that the incidence of post stroke early seizures was 11.6% in our study. We found that Patients with post stroke
early seizures had higher NIHSS score, low GCS score and higher modified Rankin score at the time of admission. We recommend that stroke
scores like NIHSS, ICH, GCS and mRS should be applied to all the patients of acute stroke to stratify the patients with regard to their risk of
developing early seizures and prognosticating the clinical outcome.

Key words: post-stroke, seizures, early, mRS , NIHSS
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INTRODUCTION Definitions

About 11% of all epilepsies and 30% of newly diagnosed Stroke is defined according to the WHO's criteria as sudden
seizures in those older than 60 years have been reported to onset of signs of focal or global disturbance of cerebral
follow cerebrovascular accidents'. Acute symptomatic function lasting more than 24 hours with no apparent non-
(early) seizures occur in 3-8% of patients, more commonly vascular cause’.

in those with severe cortical strokes and intra-parenchymal
hemorrhages’. Late seizures occur in about 8% of patients
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Early seizures are defined when they appear within the first

7 days after acute stroke onset .

Aims and objectives: To study the incidence, risk factors
and clinical outcomes of early seizures in post stroke
patients in a tertiary care hospital.

Primary objective: To determine the risk factors of early
seizures in post stroke patients.

Secondary objective: To determine the outcome in post
stroke patients of early seizures using modified Rankin
Scale.

Material and methods

Study population: Consecutive patients of acute stroke
admitted in Max Superspeciality Hospital New Delhi,
fulfilling the following inclusion and exclusion criteria
were included in the study. This prospective observational
analytical study was conducted from -01-06-2017 to 31-01-
2019.

Inclusion criteria
1. Ageabove 18 years, either male or female.

2. All the consecutive patients with acute ischemic or
hemorrhagic stroke.

Exclusion criteria

1. Patients with a history of seizure or epilepsy before
admission.

2. Patients with causes other than vascular origin.
3. Patients with SAH, venous infarct.

Data Collection: Acute stroke patients were subjected to
detailed history and clinical examination. Data on vascular
risk factors including age, gender, Hypertension
(BP>140/90mmhg), Type II Diabetes, dyslipidemias,
Ischemic Heart Disease, Atrial Fibrillation, were obtained.
All patients underwent CT or MRI brain according to stroke
protocol on admission. Stroke severity was evaluated at
admission using the National Institute of Health Stroke
Scale (NIHSS) and modified Rankin Scale (mRS). Seizures
were classified as focal with or without impaired awareness
or generalized tonic clonic seizures (GTCS) or non-
convulsive seizures (NCSE). Routine investigations
including Hemogram, serum biochemistry especially serum
Electrolytes, liver function test, kidney function test
,random blood sugar, HbA1C to rule out any metabolic
abnormality which can be responsible for seizures were

done. Electroencephalogram was done in all patients of
stroke with seizures at the earliest possible time.

Methods of measurement of outcome of interest:

Primary outcome: Risk factors for early seizures were
identified through logistic regression with seizures and no
seizures as dependent variables and risk factors such as
Hypertension, Type II Diabetes Mellitus, Hyperlipidemia
were taken independent variables. Their odds ratio were
worked out along with the 95% confidence interval and
statistical significance was at 5% level

Secondary outcome: Clinical outcome were measured
including mortality and disability at discharge according to
Modified Rankin Score. mRS 0,1,2 was taken as non-
disabling stroke and 3,4, as disabling stroke

Statistical Methods: Incidence of early seizures were
worked up as percentage of total cases of stroke that will
have seizures within 7 days. Risk factors for early seizures
were identified through logistic regression with seizures
and no seizures as dependent variables and risk factors such
as Hypertension, Type II Diabetes Mellitus,
Hyperlipidaemia will be independent variables. There odds
ratio was worked out along with the 95% confidence
interval and statistical significance was at 5% level. Clinical
outcomes such as post stroke mortality/ disability was
assessed in terms of percentage of cases experiencing early
seizures as compared with patients not experiencing
seizures. These percentages were compared by Chi-square
test. SPSS20 was used for computation.

Results and observation: Total two hundred and fifty
(n=250) patients of acute stroke were included in the study
.Two hundred twenty patients (88%) had acute ischemic
stroke and thirty patients (12%) had acute hemorrhagic
stroke. Two hundred and twenty one (n=221) patients
(88.4%) of acute stroke did not have early seizures. Early
seizures were diagnosed in 29 patients (11.6%). (Figure-1)

ENo mYes

Fig. 1: Percentage post stroke early seizures
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Table: 1: Demographic profile of patients with Acute stroke

Total No. of patients Early Seizures
N=250

Yes (n=29) No (n=221) p Value
Age of patients (Mean + | 64.83 +16.45 62.13 +14.18 | 0.396
SD
Sex (M:F) 1.4:1 2.2:1 0.272
Systolic Blood Pressure | 146.50 +36.62 143.89 +26.6 | 0.641
(mean + SD)
DBP (mean + SD) 82.77 +18.49 85.15+12.3 0.508
Level of Consciousness | 8.41 +4.88 14.64 +1.50 <0.001
GCS (mean + SD)
CAD 7 (41.7%) 46 (20.8) 0.681
HTN 22 (75.5%) 139 (62.9%) 0.170
AF 4(7.2%) 16 (13.8%) 0.385
HbAIC (mean + SD) 5.94+1.15 6.27 + 1.69 0.328

Risk factors for acute stroke with early seizures:

All the patients were evaluated for preexisting risk factors
like glycemic control (Hbalc), presence of coronary artery
disease, Type II Diabetes Mellitus, Hypertension, and ECG
abnormities like atrial fibrillation. No significant difference
in occurrence of ES was noticed in relation to premorbid
risk factors as shown in Table 2.

Table 2: Showing co morbidities of
patients included in the study.

Early seizures P value
No Yes
HTN n %o n %o
no 82 37.1 | 7 24.1 0.170
yes 139 | 62.9 [ 22 75.9
total 221 100 | 29 100
DM 0.573
No 125 56.6 [ 18 62.1
Yes 96 434 [ 11 37.9
Total 221 100 | 29 100
ECG 0.616
Non AF 203 91.8 | 24 82.7
AF 18 8.14 | 5 17.24
Total 221 100 | 29 100
CAD 0.681
No 175 79.2 | 22 75.9
Yes 46 208 | 7 24.1
Total 221 100 | 29 100

Ischemic stroke were classified as cortical, subcortical and
combined cortical and subcortical based on neuroimaging.
Size of the ischemic infarcts was classified as small if lesion
is <1.5 cms, medium if lesion was in a cortical superficial
branch of MCA or lesion was involving the MCA deep
branch, or lesion is in a cortical superficial branch of PCA or
lesion was involving the PCA branch or lesion in a cortical
superficial branch of ACA. Large if the lesion was involving

the whole territory of ACA or lesion was involving 2 cortical
superficial branches of MCA or the lesion was involving a
cortical superficial branch of MCA associated to the MCA
deep branch or the lesion was involving more than 1 artery
territory and lesions involving Brainstem or Cerebellum
>1.5 cms. We found that 45.6% had cortical, 29.2% had
subcortical and 13.2% had combined cortical and
subcortical involvement.When the area of infarct was
compared in patients of acute stroke with and without early
seizures, it was found that 58.8% of patients of early
seizures (n = 10) had combined cortical and subcortical
involvement which is statistically significant
(p=<0.001,Table 3.

Table: 3: GCS score of patients with acute
stroke with or without seizures at admission

Infarct Regions in MRI/CT Early Seizure p
No | Yes value
n| % N= 1%
Cortical 112 552 |2 11.8 | <0.00
Subcortical 68 335 |5 29.4 1
Cortical+ Subcortical 23 11.3 10 58.8
Total 203 100 17 100

We found that 42.2% patients had small infarct, 39.6% had
medium size infarct and 12.7% had large infarct on CT
/MRI. Seventy percent (70.5%) of patients (n=12) of early
seizures had large infarct on CT/MRI which is statistically
significant as shown in Figure -2

Size in Infarct

80.0% Early Seizure No 70.5%
70.0% ® Early Seizure Yes
60.0%

% 50.0% 45.3% 46.7%

| < 40.0%

| = 300% 232%

20.0%
10.0% 5.8% Ll
0.0% sseshan]

Smal Medium Large

Fig. 2 :mRS score at admission in patients of acute stroke with and without ES

In patients of hemorrhagic stroke, the size was considered
large if the maximal diameter of the lesion was > 3 cms. Out
of 12 patients of ICH with ES, 91.6% (n=11) of patients had
large bleed which is statistically significant. ICH score was
evaluated in patients with hemorrhagic stroke at admission.
Out of 30 patients, 12 patients ( 40%) had ICH score of
>3.When the comparison was made between the patients
with and without seizures, the occurrence of ES was
significantly higher (66.66% vs 22.2%) with ICH score of
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>3.(p<0.001.Table-4.

Table 4 : ICH score of patients with acute stroke with
and without early seizure

ICH score Early Seizure P
No Yes Value
n % n Y%
<3 14 77.7% 4 33.3% | 0.001
>3 4 22.22% | 8 66.6%
Total 18 100% 12 100%

The most common type of seizure observed was generalized
tonic clonic seizure (41.37%). Eleven patients (37.9%) had
non-convulsive status epileptics and 6 had focal seizures
(20.68%).

GCS score was evaluated in all patients of acute stroke at
admission. It was observed that 91.6% had GCS score more
than 8 and 8.4% had GCS of < 8. In patients with early
seizures, 55.17 % had a score < 8 and 44.8% had score more
than 8. The mean GCS score of patients with early seizures
was (8.41+ 4.88) and without seizures was (14.64+1.50)
which was statistically significant (p=<0.001)( Table-5)

Table: 5: GCS score of patients with acute stroke with
or without seizures at admission

GCS at Early Seizure p Value
admission | No Yes

n % n %
>8 216 | 97.7 | 13 448 <0.001
<8 5 2.26 | 16 55.17
Total 221 100 | 29 100%

All the patients of acute stroke at admission were evaluated
with NIHSS for assessing the severity of stroke. Two
hundred and eleven patients (84.4%) had score of less than
16 and 15.6% (n=39) had score of >16.When comparison
was made between two groups with and without early
seizures, it was found that 72.41% of patients with early
seizures had a NIHSS score of more than >16 at admission
and only 8.14% of patients without seizures had the score of
>16. The mean NIHSS score in patients with early seizures
at admission was (13.76 + 7.68) and those without seizures
was (5.77 = 4.31) which was statistically significant
(p<0.001) (Table 6)

Table: 6: NIHSS score in patients of acute stroke with
and without seizures

NIHSS at Early Seizure p Value
admission No Yes

n % n %
<16 203 91.8 8 27.58 | <0.001
18 8.14 21 72.41
Total 221 100 29 100

The mRS score was evaluated in all patients of acute stroke
at admission. Eighty patients (32%) had mRS score of <2,
and 170 patients (68%) had score of >2 at admission. When
mRS score at admission was compared between patients
with early seizures and without seizures, it was found that
early seizures occurred in 89.6% of patients of acute stroke
with a score of >2. These findings were statistically
significant (p<0.001- Figure - 3).

100 896
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Fig. 3 : mRS score at admission in patients of acute stroke with
and without ES
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Fig. 4: mRS score at discharge of patients of acute stroke

Modified Rankin Score at discharge: Sixty nine patients
had disabling stroke ~ (mRS>2) at discharge. Out of these
,twenty three patients (79.3%) had ES. The mean mRS at
discharge was 41.69 in patients of acute stroke with early
seizures as compared to without seizures which is
statistically significant (p<0.001) ( Table 7).

Table-7: Mean mRS score of patients with post stroke early
seizures at discharge

Early Seizure p
No Yes Value
Median | Min - | Mean+ | Median | Min -
B Max SD Max
mRS at | .. 2.00 1-6 4.00+ | 4.00 1-6 <0.001
D/S 1.69

Improvement or deterioration of mRS score at
discharge :

It was observed that 31% of patients of acute stroke with
early seizures had worsening of mRS score at discharge
(over a period of 7 days ) as compared to only 5% of
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patients without seizure group who showed worsening
which is statistically significant (p=<001). Figure -5).

Improvement/deterioration of mRS
M Early Seizure No
60.0% ag.4% S17% W Early Seizure Yes
50.0% _ 45.9%
e 31.0%
3 300% -
# 200% s
10.0% - 5.0%
0.0% - T
Imp rovement Deterioration Same

Fig. 5: Improvement and deterioration of mRS of patients with
acute stroke with and without ES at discharge.

DISCUSSION:

The rate of early seizures after stroke varies widely in the
literature (2.742.8%) due to different inclusion criteria,
study designs, and detection modes6-14. The Oxford shire
community stroke 15 project suggested a cumulative risk of
11.5% for the development of seizures within 5 years. The
incidence of early seizures in our study was almost same
about 11.6%. However, the reported rate of post stroke
early seizures in our study was higher than that reported (2%
to 6%) in other prospective studies 3,2,16.We did not find
any significant association between the presence of co-
morbidities like Hypertension, Diabetes mellitus, Ischemic
Heart disease, Atrial fibrillation with post stroke early
seizures, which is consistent with studies published by
Labovitz et al10 and Lamy et a 16.We found that a higher
NIHSS score (>20) increases the risk for the development
of seizures. This finding is supported by Bladinet al ,
Goswami RP et al17 and Cornado J et al7. Szaflarski et al
18 found that the patients with seizures had significantly
lower initial Glasgow Coma Scale (GCS) scores, higher
National Institutes of Health (NIH) Stroke Scale (NIHSS)
score, higher 30-day mortality and had a higher incidence of
hemorrhagic stroke than patients without seizure. It was
also found that prestroke modified Rankin Score (mRS) >1
was an independent risk factor for development of post
stroke seizures. Along with NIHSS score we measured the
stroke severity with mRS and GCS at admission .We found
that patients with post stroke early seizures had lower GCS
score (<10) and higher mRS (>2) at admission in
comparison with those patients without seizures.
Significant number of patients with seizures had
deterioration of mRS in the hospital leading to increase
mortality and disability. So in our study low GCS score,

high NIHSS and high Modified Rankin Score were
independently associated with development of post stroke
seizures.

CONCLUSIONS:
We made following conclusions:

1. The incidence of post stroke early seizures is 11.6% in
our study.

2. No association between Age and Gender were found
between patients with ES and without ES.

3. We did not find any significant correlation between
presence of co morbidities like Hypertension, Diabetes
mellitus, Ischemic Heart disease, Atrial fibrillation with
occurrence of early seizures in patients of acute stroke.

4. Patients with post stroke early seizures had higher
NIHSS score, low GCS score and higher modified
Rankin score at the time of admission.

RECOMMENDATION:

We recommend that stroke scores like NIHSS, ICH, GCS
and mRS should be applied to all the patients of acute stroke
to stratify the patients with regard to their risk of developing
early seizures and prognosticating the clinical outcome.
This will enable the clinicians to standardize the patient care
and treatment including use of prophylactic antiepileptic
medications.

Ethical consideration:

This research was carried out in accordance with the basic
principles defined in ICMR ' ethical guidelines for
biomedical research on human participants (2006);

CDSCO' guidence on good clinical practice for clinical

research India. The study was conducted only after the

approval by the Scientific and Ethics committees of the
hospital participating in the study.
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ABSTRACT

Aims and objectives: Main aim of the study was to see the effect of metformin on thyroid function parameters especially TSH. We also wanted
to see factors responsible for these thyroidal effects of metformin.

Materials and methods: we selected treatment naive type 2 diabetes and PCOS subjects. we had 72 subjects, 56 were having type 2
diabetes and 16 were having PCOS. We took their blood samples at baseline before starting metformin and 6 months after starting metformin.
In both samples we checked thyroid functions and insulin resistance indices. Dose of metformin was 1 gmin type 2 DM and 500mg PCOS. We
took 80 patients at beginning, 8 were lost to follow up, 72 completed the study.

Results: we found that there was no significant change in thyroid function parameters after 6 months of metformin intake. It made no difference
whether patients were obese or non-obese, diabetic or nondiabetic, male or female. But on subgroup analysis it was found that in those patients
in whom insulin resistance decreased, TSH was significantly decreased where as in those subjects in which insulin resistance had increased
TSH did not change significantly.

Conclusion: In this study we concluded that metformin decreases TSH especially in those patients where it decreases insulin resistance also

successfully.

Clinical Significance: Minor elevations in TSH may be part of metabolic syndrome and may not warrant treatment with thyroxine.

Key words: Metformin, TSH

JMS: 2020; 23(3): DOI: https://doi.org/10.33883/jms.v23i2.765

INTRODUCTION

Type 2 diabetes mellitus (DM) is the predominant form of
diabetes mellitus worldwide, accounting for 90% of cases
globally."” Insulin resistance is a consistent finding in
patients with type 2 DM, which may be present for years
before the onset of diabetes.”” Prospective studies show that
insulin resistance predicts the onset of diabetes mellitus.™*
Polycystic ovary syndrome (PCOS), a heterogeneous
disorder of unclear etiology, when fully expressed, the
manifestations include ovulatory dysfunction, androgen
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excess, polycystic ovaries, and obesity. Burghen et al,
1980 were among the first to report that PCOS patients were
hyperinsulinemic in response to an oral glucose tolerance
test.” It is now known that insulin resistance, and the
development of compensatory hyperinsulinemia, is a
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frequent finding in PCOS."

Metformin remains a time tested drug and stands as a drug
of first choice in majority of the patients with type 2 DM. It
is also frequently used as a treatment of PCOS especially in
obese and glucose intolerant patients. In addition to
antihyperglycemic action metformin has a pleiotropic effect
which is exerted by metformin on arterial vessels by its
effects on lipids, inflammation, hemostasis, endothelial and

platelet function and vessel wall abnormalities."

One of the latest domains of function added to metformin is
on thyroid functions especially TSH. Few years back Robert
et al, 2006 reported that metformin appeared to suppress
serum TSH to subnormal levels without resulting in
biochemical or clinical hyperthyroidism.” Rotondi et al,
also showed that metformin results in thyrotropin

suppression in patients of PCOS. "

In this study we tried to see the effect of metformin on
thyroid functions in patients of type 2 diabetes mellitus and
PCOS who had never received this drug before.

PATIENTSAND METHODS

This study was conducted in the Department of
Endocrinology at Sher-i-Kashmir Institute of Medical
Sciences (SKIMS), Srinagar. Study was approved by the
Institute Ethical Committee. Patients were recruited
prospectively overaperiod of 1 year; each patient was part
of'the study for a period of 6 months.

Subjects included (1) newly diagnosed type 2 diabetes
mellitus patients as per ADA statement 2013 ", who were
treatment naive and (2) first time diagnosed patients of
PCOS as per Rotterdam criteria 2003."

Patients with overt hyperthyroidism or hypothyroidism
were excluded from study and so were the patients who had
taken metformin earlier for one reason or the other.

All the patients were put on metformin with a dose of 1gm
once daily in type 2 diabetes mellitus and 500 mg once daily
in PCOS patients. Height, weight, BMI and abdominal
circumference of all subjects were measured at the
recruitment. We measured total T3, total T4, free T3, free
T4, TSH, anti-TPO antibody, serum insulin, blood sugar
fasting levels at baseline and after 6 months of treatment
with metformin. Lipid profile, serum creatinine, and uric
acid were also measured at baseline. Insulin was measured

by immunoradiometric assay (IRMA). Analytical
sensitivity of assay was 0.49ulU/ml. The range of
measurement was from 0.49-300 plU/ml. Anti-TPO
antibody was measured by ELISA method. Values less than
50 IU/ml were considered negative, values between 50 75
IU/ml were considered intermediate and values more than
75 IU/ml were considered positive.

TSH was measured by hypersensitive third generation
chemiluminescent immunoassay, with a range of detection
from 0.01 100 pIU/ml. coefficient of variation < 20%.
Normal range in this assay is 0.34 5.6 ulU/ml.

Free T3, Free T4, total T3 and total T4 were measured by
chemiluminescent immunoassay on Beckman Coulter
immunoassay system. Patient test results are determined
automatically by the system software using a weighted four
parameter logistic curve (4PLC) math model. The range of
detection for free T3 was 0.88 to 30 pg/ml. This assay
exhibits total imprecision < 12%. Normal range of free T3 in
this assay is established as 2.5 -3.9 pg/ml. Range of
detection for free T4 was 0.256.0 ng/dL. Normal range for
free T4 with this assay is established as 0.61-1.12 ng/dl. For
total T3 range of detection was 0.1- 8 ng/ml, with
imprecision less than 10%. Established normal range for
total T3 is 0.87-1.78 ng/ml. Range oftotal T4 detection was
0.5 30 pg/dl with an imprecision of less than 10%.
Established normal range for total T4 by this assay is 6.09-
12.23 pg/dl.

We also calculated HOMA-IR and QUICKI indices using
standard formulas. HOMA-IR = Fasting insulin (mIU/ML)
x Fasting glucose (mg/dl)/ 405,

QUICKI=1/(log fasting insulin + log fasting glucose)
RESULTS

Of the 80 subjects recruited, only 72 completed the study,
but the characteristics of 8 subjects who didn't follow were
similar to those who completed the study. Of these 72 study
subjects, 56 were patients of type 2 DM while the remaining
16 subjects were having PCOS. All the subjects were
diagnosed first time and were treatment naive. Age of the
subjects ranged from 17 to 65 with a mean of 40.76 £11.72
years (median, 43). Understandably subjects with PCOS
were significantly younger than those with type 2 DM.
Relevant parameters at baseline are shown in table 1.
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Table 1: Baseline anthropometric and laboratory parameters of the study subjects

Parameter — PCOS (mean + SD) All subjects
Age (years) 23.19 +£3.66 40.76 £11.72
BMI (Kg/m°) 25.95 £2.35 22.69 £2.06 25.23 £2.65
HOMA IR 4.91 £4.02 2.86 £2.04 4.45 £3.76
QUICKI 0.32 £0.04 0.35 £0.06 0.33 +£0.05
Cholesterol (mg/dl) 193.86 + 25.53 173.56 + 23.40 189.35 £26.32
Triglycerides (mg/dl) 215.14 £37.13 175.19 £ 28.04 206.26 + 38.90
LDL (mg/dl) 112.64 + 18.45 98.81 £ 12.31 109.57 £ 18.15
HDL (mg/dl) 43.64 +4.047 46.25 +3.73 44.22 £4.10
T3 (ng/ml) 1.07 £ 0.26 1.19£0.22 1.10 £ 0.25

T4 (pg/dl) 8.59+ 1.80. 7.40 £0.88 8.32+1.71
TSH (ulU/ml) 3.38+£2.10 3.10£ 1.54 3.32+1.98
FT3 (pg/ml) 2.78£0.31 3.05+0.29 2.84 +0.32
FT4 (ng/dl) 0.91+0.16 0.79 £ 0.08 0.88 +0.16

We observed that TSH was having a positive linear relation
with HOMA IR, more the insulin resistance, higher were the
TSHlevels.

6.00

4.00

TSH, basal (mUIL)

N
(=]
i

.00 T T T T T
0o 500 10.00 15.00 20.00

HOMA_ir, basal

FIGURE 1: Positive linear relationship between TSH and HOMA
IR(r=0.4,p=0.03)

After 6 months of treatment with metformin the mean TSH
values were 2.94+1.64 ulU/ml. Mean total T4 levels were
7.54 £1.26 pg/dl and mean total T3 levels were 1.12 +£0.26
ng/ml. Mean free T4 levels were 0.84 +0.11 ng/dl, while
mean free T3 levels were 2.83 £0.31 pg/ml (figure 2). Mean
HOMA-IR was 3.41 £2.66 and mean QUICKI was 0.198
+0.015.

Overall the mean TSH values decreased from 3.32 to 2.9
pulU/ml after treatment with metformin, but the difference
was not statistically significant when compared by paired t
test (p= 0.07). However, total T4 wvalues decreased

significantly from 8.32 to 7.5 pg/dl (p =0.03). There was no
significant difference between baseline total T3 and post
therapy total T3 (p = 0.548). There was also no difference
between basal and post therapy free T3 (p = 0.848). Again
there was no difference between basal and post therapy free
T4 levels (p=0.128). (table 2)

Table 2: Thyroid function parameters and insulin resistance
markers before and after treatment.

Parameter Baseline After 6 p
months value
Total T3 (ng/ml) | 1.10+0.25 | 1.124+0.26 | 0.55
Total T4 (pg/dl) | 8.32+£1.71 | 7.554£1.26 | 0.03
Free T4 (ng/dl) 0.88£0.16 | 0.85+0.11 | 0.13
Free T3 (pg/ml) | 2.84+0.32 | 2.83+0.32 | 0.85
TSH (plU/ml) 3.32+1.98 |290+£1.65 | 0.07
QUICKI 0.33+0.05 | 0.33+0.04 | 0.18
HOMA-IR 4454376 | 3.41£2.66 | <0.01

P=003 P=0.96

s0 | Meari,3.48

TSH (miu /1)
Mean TSH

TSH, 0 6 months TSH, 0
Group A (HOMA-ir 4) Group B (HOMA-ir A)

6 months

Figure 2 A comparison of change in TSH between two groups
where HOMA-IR decreased and increased respectively.
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DISCUSSION

The primary aim of present study was to observe effect of
metformin on TSH. We also tried to assess the relation
between indices of insulin resistance and parameters of
thyroid function, especially TSH. We also tried to find
whether any thyroidal effects of metformin were related to
changes in markers and/or indices of insulin resistance.

We selected the first time diagnosed patients of type 2 DM
and PCOS who were historically euthyroid and not taking
any medications that could affect TSH levels. Age of
subjects ranged from 17 to 65 years. Mean age for T2DM
patients was 45.79 +£7.63 years whereas that of PCOS
subjects was 23.19 £3.66 years. Out of 72 subjects (40
females), 39 (54%) had BMI of 25 kg/m’ or more. Baseline
HOMA-IR of our subjects ranged from 0.2 to 16.2, with a
mean of 4.45 £3.76 (median, 3.4), with a significant linear
correlation with age (r = 0.33) and body weight (r = 0.24).
Baseline QUICKI ranged from 0.26 to 0.51 with a mean of
0.33£0.05 (median, 0.32); correlating significantly with age
(r=-0.29; p= 0.014) only. Correlation of body weight and
BMI with HOMA-IR is a well-known fact proven beyond

doubt in many studies. "

The mean TSH of our study subjects at baseline was 3.32
+1.98 plU/ml, which corresponds well to the range for
normal euthyroid population.” There was a positive linear
correlation between TSH and markers of insulin resistance
(HOMA-IR) especially in those subjects who had free T4 in
upper half of normal range. Similar correlations have been
shown in previous studies. In a recent study from South-
India, Vyakaranam et al, reported that TSH positively
correlated with insulin and HOMA-IR." Singh et al, also
have noticed this positive correlation of TSH with indices of
insulin resistance, but only in overt hypothyroid group of
their study and not in euthyroid and subclinical
hypothyroidism subjects.” Their study was primarily aimed
at observing this correlation only. In another study
association of TSH with insulin resistance and androgen
parameters in PCOS patients was studied by Dittrich R et
al.”” The authors observed that women with TSH of >2.5
mU/l had higher BMI, higher insulin and higher
testosterone concentrations. In another study higher levels
of TSH were found to be associated with higher LDL
cholesterol and lower HDL cholesterol levels and thereby

were associated with increased cardiovascular risk.”

After 6 months of therapy with metformin we found an
overall decrease in mean TSH levels (3.32 vs 2.91 puIU/ml).
The level of suppression we observed was just marginally
short of statistical significance (p=0.07). There are studies
though, that have observed a statistically significant
suppression of TSH by metformin. Carlo Capelli et al, in
their study observed that metformin causes suppression of
TSH in hypothyroid patients, both treated and untreated, but
they failed to show this effect in euthyroid subjects.” They
hypothesized that metformin may increase the inhibitory
modulation of T4 on TSH secretion and this effect may not
be valid in case of a normal hypothalamo-pituitary-thyroid
axis, thus explaining the lack of effect on euthyroid patients
where axis is normally operating. Mario Rotondi et al, in
their study on PCOS subjects with and without
hypothyroidism observed that metformin caused TSH
suppression of statistical significance in only hypothyroid
subjects and had no effect on TSH in euthyroid subjects.”
Vigersky et al, reported suppression of TSH to below
normal in 4 hypothyroid patients who were on treatment and
well controlled, but there were no clinical features of
thyrotoxicosis in these patients.” Another reason that in our
study suppression of TSH did not achieve statistical
significance may have been arelatively small sample size.

One unique observation from our study is significant
decrease in total T4 after 6 months of treatment with
metformin, but there was no change in free T4. None of the
studies mentioned above have noticed a suppression in total
T4. This effect noticed in our study may be due to possible
effect of metformin on the protein binding of thyroxine as

has been postulated before also.”**

We did not find any difference in change in thyroid function
on the basis of their BMI (obese vs non-obese), gender
(male vs female) and diagnosis (T2DM vs PCOS). Oleadri
SE et al, in their study on subjects with abdominal obesity
did not find any variation in TSH levels on treatment with
metformin. There is no study in literature that has compared
head to head, changes in TSH among males vs females, or
diabetes vs PCOS.

We also observed that TSH was significantly decreased in
those subjects in whom HOMA-IR has decreased as
compared to those subjects where HOMA-IR has increased.
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Though there are no such studies till date who have shown
correlation of thyroidal effect of metformin with changes in
HOMA-IR, but many studies have shown TSH to be related

"2 These studies have shown more

to insulin resistance.
insulin resistance in subclinical hypothyroidism as
compared to euthyroid population.” Singh et al, found that
TSH progressively increased through low to high BMI and
through increasing levels of serum insulin.” Ours is the first
study which shows that TSH suppression of metformin may

be dependent on decrease in insulin resistance.

There have been various hypotheses regarding the
mechanism of action of metformin in the context of TSH

suppression, which include: **

1) Metformin may increase
the affinity or number of thyroid hormone receptors 2)
There may be an increase in dopaminergic tone resulting in
TSH suppression 3) Change in bioavailability of thyroid
hormone by altering protein binding 4) Metformin may
cause constitutive activation of TSH receptor. However, to
elucidate the exact mechanism of action is beyond the scope

of current study.

The positive points of our study are that it is a prospective
study as compared to majority of the studies mentioned
previously, which were retrospective in nature. Also in our
study, participants were not taking any other medication
except metformin, where as in other studies patients were on
multiple other drugs including thyroxine. Majority of our
patients tested negative for anti-TPO antibody, only 5 out of
72 tested positive. This makes possibility of autoimmune
influence on the thyroid functions less likely; any change in
TSH would be more likely due to time and/or metformin.
Majority of previous studies have not checked for anti-TPO
antibody. We have used baseline values as control though, it
would have been ideal to have separate controls. Another
limitation of our study is a marginally small sample size.

CONCLUSION

In conclusion, we observed a positive correlation between
serum thyrotropin levels and indices of insulin resistance.
There was a decrease of thyrotropin (TSH) level with
metformin treatment at 6-months follow up that is
statistically significant only in subjects in whom HOMA-IR
also decreased. We also found that total T4 levels were
decreased significantly after treatment with metformin, but
this effect was not dependent on change in HOMA-IR, and
needs to be studied further. How exactly the changes in

HOMA-IR bring about changes in TSH levels remains a
topic of interest for further research.

REFERENCES

1. Zimmet P, Alberti KG, Shaw J. Global and societal
implications of the diabetes epidemic. Nature 2001;
414:782-787.

2. King H, Aubert RE, Herman WH. Global burden of
diabetes, 1995-2025: prevalence, numerical estimates,
and projections. Diabetes Care 1998;21:1414-1431.

3. Warram JH, Martin BC, Krowelski AS, Soeldner JS,
Kahn CR. Slow glucose removal rate and
hyperinsulinemia precede the development of type II
diabetes in the offspring of diabetic
Intern Med 1990; 113:909-915.

4. Lillioja S, Mott DM, Howard BV, Bennett PH, Yki-
Jarvinen H, Freymond D, Nyomba BL, Zurlo F,

parents. Ann

Swinburn B, Bogardus C. Impaired glucose tolerance
as a disorder of insulin action: longitudinal and cross-
sectional studies in Pima Indians. N Engl J Med 1988;
318:1217-1225.

5. Haffner SM, Stern MP, Dunn J, Mobley M, Blackwell
J, Bergman RN. Diminished insulin sensitivity and
increased insulin response in nonobese, nondiabetic
Mexican Americans. Metabolism 1990; 39:842-847.

6. Reaven GM, Bernstein R, Davis B, Olefsky JM. Non-
ketotic diabetes mellitus: insulin deficiency or insulin
resistance? Am J Med 1976; 60:80-88.

7. DeFronzo RA. Lilly lecture 1987. The triumvirate:
beta-cell, muscle, liver. A collusion responsible

for NIDDM. Diabetes 1988; 37:667-687.

8. Stein IF, Leventhal NL. Amenorrhea associated with
bilateral polycystic ovaries. Am J Obstet Gynecol
1935;29:181-185

9. Burghen GA, Givens JR, Kitabchi AE. Correlation of
hyperandrogenism with hyperinsulinism in polycystic
ovarian disease. J Clin Endocrinol Metab 1980;
50:113-116

10. DeUgarte CM, Bartolucci AA, Azziz R. Prevalence of
insulin resistance in the polycystic ovary syndrome
using the homeostasis model assessment. Fertil Steril
2005; 83:1454-1460

11. Anfossi G, Russo I, Bonomo K, Trovati M., The

Journal of Medical Sciences 2020:23(3):24-29



Singla V, et all, Tissue acquisition for diagnosis of proximal biliary lesions using endoscopic ultrasound-guided

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

cardiovascular effects of metformin: further reasons to
consider an old drug as a cornerstone in the therapy of
type 2 diabetes mellitus. Curr Vasc Pharmacol. 2010;
8(3):327-337.

Vigersky RA, Filmore-Nassar A, Glass AR.
Thyrotropin suppression by metformin, a briefreport. J
Clin Endocrinol Metab, 2006;91(1):225227.

Rotondi M, Cappelli C, Magri F, Botta R, Dionisio R,
lacobello C, De Cata P, Nappi RE, Castellano M,
Chiovato L. Thyroidal Effect of Metformin Treatment
in Patients With Polycystic Ovary Syndrome. Clin
Endocrinol 2011;75(3):378-381.

American Diabetes Association. Executive summary:
standards of medical care in diabetes2013. Diabetes
Care 36: S4-S10.

Rotterdam ESHRE/ASRM-Sponsored PCOS
Consensus Workshop Group (2004) Revised 2003
consensus on diagnostic criteria and long-term health
risks related to polycystic ovary syndrome. Fertil
Steril. 2004 ;81(1):19-25.

Panag KM, Kaur N, Goyal G. Correlation of insulin
resistance by various methods with fasting insulin in
obese. Int J Appl Basic Med Res 2014;4(Suppl 1):S41-
S45.

Spencer CA, Schwarzbein D, Guttler RB, LoPresti JS,
Nicoloff JT. Thyrotropin (TSH)-releasing hormone
stimulation test responses employing third and fourth
generation TSH assays. J Clin Endocrinol Metab.
1993;76(2):494-8

Vyakaranam S, Vanaparthy S, Nori S, Palarapu S,
Bhongir AV. Study of Insulin Resistance in Subclinical
Hypothyroidism. Int J Health Sci Res 2014; 4(9):
147153.

Singh BM1, Goswami B, Mallika V. Association
between insulin resistance and hypothyroidism in
females attending a tertiary care hospital. Indian J Clin
Biochem 2010;25(2):141-5.

Dittrich R, Kajaia N, Cupisti S, Hoffmann I, Beckmann
MW, Mueller A. Association of thyroid-stimulating
hormone with insulin resistance and androgen

parameters in women with PCOS. Reprod Biomed
Online. 2009;19(3):319-25.

Bakker SJ, ter Maaten JC, Popp-Snijders C, Slaets JP,

22.

23.

24.

25.

26.

Heine RJ, Gans RO. The relationship between
thyrotropin and low density lipoprotein cholesterol is
modified by insulin sensitivity in healthy euthyroid
subjects. J Clin Endocrinol Metab. 2001;86(3):1206-
11.

Cappelli C, Rotondi M, Pirola I, Agosti B, Gandossi E,
Valentini U, De Martino E, Cimino A, Chiovato L,
Agabiti-Rosei E, Castellano M. TSH-Lowering Effect
of Metformin in Type 2 Diabetic Patients Differences
between euthyroid, untreated hypothyroid, and
euthyroid on L-T4 therapy patients. Diabetes Care
2009;32(9):1589-90.

Rotondi M, Cappelli C, Magri F, Botta R, Dionisio R,
lacobello C, De Cata P, Nappi RE, Castellano M,
Chiovato L.Thyroidal effect of metformin treatment in
patients with polycystic ovary syndrome. Clinical
Endocrinology 2011 ;75(3):378-81

Vigersky RA, Filmore-Nassar A, Glass AR.
Thyrotropin Suppression by Metformin.
J.Clin.Endocrinol.Metab 2006;91(1):2257.

Theodora Pappa, Maria Alevizaki. Metformin and
Thyroid: An Update. Eur Thyroid J 2013;2:2228

Chau-Van C, Gamba M, Salvi R, Gaillard RC, Pralong
FP. Metformin inhibits adenosine 5’-monophosphate-
activated kinase activation and prevents increases in
neuropeptide Y expression in cultured hypothalamic
neurons. Endocrinology. 2007;148(2):507-11.

Journal of Medical Sciences 2020:23(3):24-29




CASE REPORT

Recurrent Small Gut Fecalomas Causing Obstruction- A Case Report
Mudassir Ahmad Khan ', Asif Mehraj > Arshad Baba °, Mushtaq Laway °, Rauf A Wani ?,

Fazl Q Parry , Nisar A Chowdri ?
' Department of General Surgery, GMC Rajouri

? Department of General Surgery, Colorectal Surgery Division, SKIMS

° Directorate of Health Services Kashmir

ABSTRACT

Fecaloma is a mass of hardened faeces difficult to pass through the intestinal lumen. Due to various reasons, a bolus of fecal matter stagnates,
accumulates and inspisates in the intestinal lumen, until it becomes big enough to cause intestinal obstruction. Though there are various
predisposing factors for the formation of fecaloma but the actual cause of fecaloma formation is still unknown. Small gut fecalomas are very
rare. Herein we are presenting a case of 50 year male who underwent laparotomy three times for small gut obstruction caused due to recurrent

formation of small gut fecaloma.

Keywords: Fecaloma; Small gut obstruction; Enterotomy; Laparotomy; Recurrent.
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BACKGROUND

First described by Abella ME in 1967', fecaloma is a mass of
hardened faeces difficult to pass through the intestinal
lumen. Due to various reasons a bolus of fecal matter may
stagnate and accumulate in the intestinal lumen, then it may
get inspisated and gradually increase in size until the
intestine may become obstructed. Fecaloma physically
appears like a tumor” on palpation of the gut intra-
operatively. Fecaloma formation has been associated to
various diseases like Hirschsprung's disease’, psychiatric
patients, Chagas disease, spinal cord injuries, secondary to
inflammatory and neoplastic diseases, and in chronic
constipation’. Most of the impacted fecalomas have been
reported in rectum and sigmoid””.Up till now only few cases
of small gut fecaloma have been reported in the literature™.
Herein we have a case to report of a patient who got operated
many times for recurrent small gut fecaloma obstruction. To
our knowledge it is the first case report of recurrent small
gut fecaloma obstruction.

Case Description: This is an interesting case of a 50-year

Website:
www.jmsskims.org

man with a surgically significant past history. About 20
years back the patient had undergone laparotomy with
gastrojejunostomy with vagotomy for chronic duodenal
ulcer and an emergency open appendectomy was done
about 8 years ago. The patient was referred to our
emergency room with abdominal pain, vomiting and
abdominal distention for 3 days. Diagnosis of Intestinal
obstruction was made and E/L with enterotomy with
removal of a large fecaloma (4x8 cm large jejunal fecaloma;
mixed with dead worms) at about 50cm from DJ. Also large
gut contained multiple small (I1xlcm) fecalomas. Post-op
period was uneventful and patient was discharged on 7th
POD.

Almost after one year, patient again got operated for small
gut obstruction (Fig. 1) with E/L with adhesionolysis with
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enterotomy with removal of fecaloma. This time intra-
operatively there were multiple dense adhesions between
gut loops with moderate amount of inter-loop fluid, hard
fecaloma impacted at about 3 feet proximal to ileo-Caecal
valve, gut proximal to fecaloma dilated and edematous wall.
Post-op period un-eventful and patient got discharged on
7th POD. After about two years of this second laparotomy
for obstruction, patient again developed the features of
small bowel obstruction which was initially managed
conservatively as a case of SAIO but in view of recurrent
episodes of SAIO the patient was ultimately managed by
diagnostic lap followed by exploratory laparotomy with
adhesionlysis with enterotomy with evacuation of multiple
fecalomas with loop ileostomy. Intra-operatively dense
adhesions involving small bowel were present with multiple
fecalomas present in small bowel with dilatation of small
gut proximal to the fecaloma impaction. Due to very dense
adhesions the ileostomy loop could not be mobilized
properly and we landed up in creation of proximal loop
ileostomy that too not at a proper location and instead
needed to be confectioned in the midline at supraumblical
region in the main laparotomy wound (Fig. 2). Post-

operatively the patient managed conservatively for fever
with antibiotics and was discharged on 9th POD.
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Fig. 1: CT picture of the patient showing features of small
bowel obstruction.

Fig. 2: lleostomy in the midline at supraumblical region

Because of history of recurrent small gut fecaloma-
obstruction and before taking down the ileostomy we tried
to find out any systemic cause for the formation of recurrent
fecalomas in this patient. We did his thyroid profile, CFTR
gene mutation (for adult onset cystic fibrosis) and CT
enterography. However, all these tests were normal.
Colonoscopy was done up to hepatic flexure that showed
features of diversion colitis. Enteroscopy done via the stoma
showed that the proximal jejunal loop was normal, distal
ileal loop examined only up to 30cm which was also normal
(because the scope could not be advanced due to loop
formation), conray injected through scope did not reveal
any obstruction. Ultimately after about 6 months of last
operation, the ileostomy was taken down unevent-fully and
patient was put on low fibre diet with laxatives and till now
patient is doing well.

DISCUSSION

Since only few cases of fecaloma causing small gut
obstruction have been reported in literature, the exact
incidence and prevalence of occurrence of small gut
fecalomas is not known. Henceforth the treatment options
are not standardized and vary with the factors like level of
obstruction, condition of obstructed bowel and presence of
co-morbidities. Stool softeners may be used by rectal route
and even the digital rectal evacuation for recto-sigmoid
fecalomas and oral mineral and olive oil usage are
appropriate treatment methods for mild and moderate
obstructions due to fecalomas'’. However, when medical
treatment is unsuccessful or when multiple impassable
fecalomas are present or when the patient presents with
features of acute obstruction, the surgical intervention
becomes must. The recto-sigmoid is the most commonly
involved area by fecalomas and the small bowel is a most
unusual site". This may be explained by the fact that stools
in the left colon are firmer and have more solid consistency
than those in other regions and also because the colon

diameter is narrower on the left than the right™".

Coming to the discussion of our present case, the fecalomas
developed recurrently in the small intestine landing the
patient three times into emergency theatre for laparotomy
and enterotomy and finally also the covering ileostomy. His
thyroid profile, CFTR gene mutation, CT enterography,
enteroscopy and colonoscopy were normal and apparently
we could not find any cause for the formation of recurrent
fecalomas in this patient. However the patient had a dietary
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history of consuming excessive maize in his diet. Does any
particular diet predisposes to fecaloma formation in the
small intestine, is to be studied. Also the patient was a follow
up case of laparotomy for duodenal ulcer treatment. Besides
causing SAIO, does the post-operative adhesions
predispose to the formation of small gut fecalomas is
another query to be answered. The reason for 'trouble-
causing recurrent small gut fecaloma formation' in our
patient still remains unanswered. However till now, the
patient is doing well but God knows better when he will
have adhesion or fecaloma obstruction again.

CONCLUSION

Only few cases of fecaloma causing small gut obstruction
have been reported in literature, the exact incidence and
prevalence of occurrence of small gut fecalomas is not
known. Fecaloma formation may land the patient in trouble
of getting operated in emergency settings for intestinal
obstruction. The cause of recurrent formation of small gut
fecalomas remains unknown. Our case needed to be
operated three times for recurrent fecaloma obstruction and
fourth time for ileostomy take-down.

Clinical Significance: Fecaloma formation may land the
patient in trouble of getting operated in emergency for
intestinal obstruction. The actual cause for recurrent
formation of small gut fecalomas remained unknown.
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CASE REPORT

Case of Yan-Wyk Grumbach syndrome
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ABSTRACT

Background: Hypothyroidism in childhood typically leads to delayed puberty, rarely can it cause precocious puberty - this latter complex is

eponymously known as Van Wyk-Grumbach syndrome.

Case description: We report a case of a seven and a half year old girl who was referred with vaginal bleeding after after starting her on
levothyroxine replacement therapy for newly detected primary hypothyroidism. This case report illustrates the typical features of this rare
syndrome for primarily educational purposes. Many case reports of Van Wyk-Grumbach syndrome have been published in world literature over
the past seven decades after the initial description. Though the features of this syndrome are fairly well described in the literature, the
understanding of pathophysiological mechanisms is speculative and still evolving.

Clinical relevance: Wide spread awareness of the syndrome will encourage primary physicians and paediatricians to counsel the family of a
child before starting treatment for hypothyroidism which will help avoid unnecessary worry and more importantly inadvertent procedures or

intervention.

JMS: 2020; 23(3): DOI: https://doi.org/10.33883/jms.v23i3.777

INTRODUCTION

Van Wyk and Grumbach first described this eponymous
syndrome 60 years back as an association of
hypothyroidism with precocious puberty (PP) and ovarian
mass." They mentioned it as an example of hormonal
overlap in pituitary feedback; which is still an accepted
pathophysiological mechanism for this peculiar syndrome.
It causes gonadotropin independent iso-sexual precocious
puberty and manifests as such in female children; males
may be affected too causing macroorchidism. Thyroid
hormone replacement causes reversal of almost all of the
manifestations and it is crucial to consider this possibility in
a girl child presenting with breast enlargement, adnexal
mass or menstrual bleeding at an earlier age than normal.”

Here we describe a girl child who was referred to our

endocrinology out-patient department with menstrual
bleeding after starting treatment for hypothyroidism.

Access this article online
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CASE REPORT

A 7 years and 4 months old girl was referred to our
endocrine OPD with vaginal bleed since 4 days. She was
from a poor socioeconomic background, the product of a
non-consanguineous marriage, third in birth order and was
born at term after an uneventful antenatal period. Her birth
weight is unknown but as a new-born she was hospitalized
for 3 days for some feeding difficulties (details
unavailable). There is no history of prolonged jaundice,
hypoglycaemia, seizures, umbilical hernia, constipation or
hypotonia. She was breastfed till 2 years and achieved all
milestones at appropriate age. She was apparently normal
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till 5 years of age when she started with progressive lethargy
and slowness of movements. She stopped playing and used
to remain in the kitchen for most part of the day. She also
developed poor appetite, constipation and puffiness of face
for the past 1 year. Her scholastic performance remained
average. She was evaluated by a local physician and was
advised thyroid function test revealed total T4 of <0.3
mcg/dL and TSH > 150mIU/L. Patient was started on
levothyroxine 100mcg tablet. One day after starting
levothyroxine she developed vaginal bleeding and was thus
referred.

The child was short; she had a puffy face and thick skin. She
had no thyromegaly, café-au lait macules or skeletal
deformities. She had a pulse rate of 88 beats per minute,
regular and normal in volume and character. Her
anthropometry revealed height of 106cm (-3.0 SDS; Height
age of 5 years), target height SDS was -0.7, and weight of 21
kg (-0.5 SDS). Her arm span was 99cm, US/LS were
53cm/53cm. OFC was 51cm. She had an SMR of B2P1 with
no axillary hair. Other systemic examination was
unremarkable. There was no delay in tendon reflexes. Her
investigations revealed a hemoglobin of 9.4 g%, MCV was
93fL, MCH was 29, TLC was 5,200/mm3, platelet count
was 3.17 lakhs, serum total cholesterol was 174mg/dL,
triglycerides were 157mg/dL, blood urea 31mg%, serum
creatinine  0.56mg%, LFT was normal. The creatinine
kinase level was 269, LDH was 377, uric acid was 4.2mg%,
serum calcium was 9.47mg%. Hormone profile revealed
LH 0.41IU/L,FSH 3.54 IU/L, Prolactin 54.46 ng/mL, E2
47 pg/ml, 8AM cortisol 8.58 mcg/dL, Total T3 2.20
ng/mL, Total T4 16.7 mcg/dL, TSH 9.31 mIU/L, AntiTPO
Ab 370.5 IU/L. X ray knee did not show any epiphyseal
changes. Bone age was delayed (Greulich and Pyle method )
3 years (BA << HA < CA). USG pelvis revealed bilateral
ovaries showing multiseptate cysts, right ovary volume of
14 cc, left ovary volume of 40cc, endometrial thickness was
4mm, size of the uterus was 5.3x1.8x2.7 cm with an
ellipsoid volume of 12.9 mL. USG thyroid revealed that the
right lobe of the thyroid was 7*8*16 mm and left lobe was
5*7%*10 mm with a heterogeneous echopattern. A final
diagnosis of Juvenile autoimmune thyroid disease with
primary hypothyroidism and peripheral (GnRH-
independent) precocious puberty (Van Wyk -Grumbach
Syndrome) was made. The child was asked to continue
treatment with 100mcg of levothyroxine and the parents

were reassured. After one year of treatment and follow up,
the child is doing well and has not had any further bleeding
per vaginum. She has grown in height, her breast regressed
to B1 and she also reduced her weight.

DISCUSSION

The eponymous Van Wyk-Grumbach syndrome is one of
the most puzzling, yet interesting pediatric complexes.
Clinical pointers to differentiate it from true (GnRH
dependent) precocious puberty include first; thelarche and
menarche without pubarche, second; short stature as
opposed to increased height velocity in GnRH dependent
PP, and third; delayed bone age compared to height age and
both less than chronological age as illustrated in this case.’
LH is prepubertal as is expected in any etiology of GnRH
independent PP. It also exemplifies a situation which needs
masterly inactivity on the part of the clinician, as the
multicystic ovaries found in this condition is important to
recognise as a part of this syndrome and thus unnecessary
investigation or inadvertent surgical management should be
avoided. Also if an MRI (magnetic resonance imaging) of
the brain is done as part of evaluation of precocious puberty,
it is likely to show a sellar mass which is also to be expected
here; but the unwary might seek a neurosurgery consult.
This condition incorporates points pertinent to TSH and
FSH interaction; it is an example of “hormonal overlap” or
“specificity spillover” where high levels of TSH (as in our
case) stimulate the FSH receptors in the ovarian granulosa
cells to produce estrogen. The role of prolactin in mammary
gland and ovary development and physiology has also been
postulated as a potential mechanism. Our case illustrates the
situation where menstrual bleed happens after the start of
treatment for chronic acquired severe hypothyroidism.* It
may be prudent to convey this to the parents of such children
beforehand, to allay their anxiety later. Also it could be
debated whether starting with a lower dose of levothyroxine
and slow up-titration might prevent such a sequel in
children presenting with a similar clinical picture.’
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CLINICAL IMAGE

SHORT RP TACHYCARDIA, SUCCESFULLY MANAGED WITH RADIO FREQUENCY ABLATION

Ajaz Ahmad Lone, Nisar Ahmad Tramboo, Syed Bilal

Department of Cardiology, SKIMS

35-year female patient presented with recurrent
palpitations. Her baseline ECG was normal but during the
episode of palpitations it revealed short RP tachycardia.
Intracardiac ECG revealed orthodromic reentrant
tachycardia (ORT) due to concealed left lateral pathway
(Figure 1). She was successfully treated by radio-frequency
ablation (RFA) through trans-septal approach. Figure 2
shows RV pacing getting conducted over left lateral
pathway to atria which disappears after ablation of the
pathway.

Paroxysmal supraventricular tachycardias (PSVT) are
common arrhythmias affecting all ages, patients experience
frequent palpitations which may be self-limiting or need
management in hospital settings. PSVTs are generally of
two types. Those related to and arising within the AV node
referred to as AV node reentry tachycardia (AVNRT) and the
other type involves a manifest or concealed accessory
pathway referred as atrioventricular reentry tachycardia
(AVRT). When the antegrade limb of the reentry circuit
involves the AV node it presents as a narrow complex
tachycardia also called as ORT. Antidromic tachycardia
presents as wide QRS tachycardia as the antegrade limb
involves the accessory pathway. Typical AVNRT and ORT
both present with short RP tachycardia and acute
management involves vagal maneuver like Valsalva
maneuver and carotid sinus massage. IV medications like
adenosine and verapamil or diltiazem frequently terminate
this tachycardia. RFA is curative in such arrhythmias with
high success rates exceeding 98% and low complication
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rates of less than 1%. RFA is indicated in patients presenting
with recurrent arrhythmias failing conservative approach or
medical treatment.

Fig. 2. RV pacing conducted over left lateral pathway to atria,
disappears after ablation of the pathway.
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CLINICAL IMAGE

NASAL RECONSTRUCTION

Peerzada Umar Farooq Baba, Adil Hafeez Wani
Department of Plastic surgery, SKIMS, Soura

SHORT CLINICALHISTORY AND PROCEDURE:

A 65-year male presented with squamous cell carcinoma of
the left side of the nose. Wide local excision of the tumor
with reconstruction by ipsilateral forehead flap was done.
After 3 weeks flap was detached giving a good functional as
well as an aesthetic result.

Written informed consent was taken from the patient.

Tumour Excision Performed and Markings for Forehead Flap Done
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Nasal Defect Covered by the Flap

Detachment of Flap and Final Insetting
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LETTER TO EDITOR

Adoption of Telemedicine -need of the hour

Dear Editor,

I would like to describe our experience in telemedicine for
the provision of health care in the Northern Territory of
Australia and its relevance for the state of Jammu and
Kashmir. Northern Territory is a large landmass spread over
1.4 million square kilometers with a population of only
250,000. Major healthcare facilities are located in cities of
Darwin and Alice Springs with smaller hospitals in
Katherine, Gove, and Tennant Creek. Many small
communities are located in remote areas with limited access
to health care. We have adopted telemedicine more than a
decade ago and gradually scaled up the services which came
handy during the latest pandemic due to SARS-CoV-2.

Telemedicine encompasses the delivery of health care using
a variety of telecommunication tools. In addition to
improved access to health care, telemedicine can reduce the
cost and improve convenience. Specialists triage suitable
referrals to teleclinics. The patient/carer is informed of the
appointment and consent is obtained. The clinic staff
procures the relevant investigation reports to be ready at the
time of the consult. To run an efficient and effective
teleclinic it is essential to have appropriately trained
administrative support. Chronic disease management,
wherein physical examination is not crucial for decision
making, is well suited for telemedicine. Teleclinics are also
suitable to assess the need for patients to come into the
hospital as well as provide pre-operative advice and
preparation prior to planned elective surgical procedures.

Multidisciplinary case conferences with patients, family
members, general practitioners, and hospital-based
specialists work well to formulate an individualized
management plan for complex patients. People living in
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remote locations in Jammu and Kashmir are likely to
experience difficulty in reaching Srinagar and Jammu due
to limited public transportation options, hilly terrain, heavy
snow in winter, political upheaval and the frequent
imposition of restriction on movement by the law
enforcement authorities.

Patient factors that determine the feasibility of telemedicine
include access to a telephone (landline or mobile), internet
connection with sufficient bandwidth, hearing and
communication ability, and ability to use video applications
on a mobile phone (smartphone) or computer for video
consultations. Many patients in remote communities have
low literacy and limited access to internet services in
addition to sub-optimal communication skills. These
patients access teleclinics by going to the nearest
community health center from where they can link up to the
health care providers in major centers. We involve
interpreter services, family members, health care workers in
the community health center in the discussions for patients
who have poor health literacy, hearing difficulties, or whose
first language is other than English. Seamless link up with
pathology, radiology, and pharmacy services to enable
electronic test requests, test/imaging reports and
prescriptions will improve the client experience.

Telehealth can play a meaningful role in natural disasters
and pandemics by helping in “forward triage” before
patients arrive in the emergency department as well as
directing patients to the hospitals with bed capacity'”. The
provision of telehealth for patients in pandemic lockdown
or quarantine ensures delivery of necessary care while
protecting health care staff and the community from
exposure. We have converted most of the scheduled clinic
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visits to teleclinic visits allowing for both patients and
clinicians to stay at home and provide uninterrupted clinical
care. This is important to reduce the emergency department
presentations by patients with non-COVID related
illnesses.

Innovation and rapid scaling up of telehealth services with
improved infrastructure and staff and patient training to
support the telehealth service can go a long way to provide
more equitable and cost-effective health care to the
neediest. Medicare coverage for telehealth services was
rapidly expanded in Australia which is likely to have far-
reaching effects on reshaping the healthcare landscape. For
certain health conditions, telehealth can be the preferred
first option with in-person consultations being the second or
third option to meet the patient's health care needs’.
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Practice Point

High Flow Nasal Cannula Oxygenation
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The current pandemic of COVID-19 caused by novel severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
tested the healthcare infrastructure throughout the globe at
all possible levels. Early reports suggest about 20% of
patients infected with SARS-CoV-2 require hospitalization
and 5-8% require admission to intensive care unit (ICU) due
to severe disease."” Supplementation of oxygen provided by
various conventional oxygen therapy (COT) devices (like
nasal prongs, face mask, venture mask or non-rebreather
mask) may not be sufficient in cases of worsening
respiratory failure. One form of escalating respiratory
support in such patients is a high flow nasal oxygenation
device. High flow nasal cannula oxygenation (HFNC) is a
form of non-invasive respiratory support™. It acts as a
bridge between low flow devices and non-invasive
ventilation and may reduce the need for intubation.

Limitations of conventional oxygen supplementation
devices ™

e Due to flow limitation COT devices are not able to
provide higher flow required by patients in respiratory
failure, resulting in entrainment of room air and
reduction in delivered FiO,.

e Due to lack of adequate humidification, COT devices
provide dry and cool oxygen that can lead to airway
inflammation and impaired mucocilliary function which
can increase airway resistance and reduced secretion
clearance.

High flow nasal cannula (HFNC) oxygenation
HFNC oxygenation device provides high flow oxygenated
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gas that is heated and humidified to body condition and is
delivered via a special nasal cannula at higher flow rates
(10-60 I/min).

Mechanisms of Clinical benefit with HFNO’

e Heated and humidified air

In contrast to COT devices, HFNC provides heated and
humidified air which helps in maintaining airway
hydration, prevents airway desiccation and epithelial
injury thereby preserving mucocilliary function.

e Higher flow rates

HFNC by virtue of'its higher flow rate (~60 L/min) prevents
entrainment of room air and therefore provides higher
and more reliable Fi0O,. Besides, higher flow rate is also
associated with reduction in inspiratory effort, work of

breathing and upper airway dead space due to
continuous flushing of CO, from nasopharynx.

e Positive end expiratory pressure (PEEP) effect

HFNC delivers a PEEP of upto lem of H,O for every
10L/min of flow delivered with closed mouth breathing.
This PEEP effect can potentially counteract the auto-
PEEP, thereby, increasing alveolar recruitment and
improving oxygenation.

Advantages of HFNO

HFNC as compared to COT devices and NIV is more
comfortable and better tolerated. NIV requires a properly fit
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interface (mask) which in turn hinders clearance of
secretions, oral intake, communication as well as proper
positioning during awake self proning.

Uses of HFNO™*’

Oxygenation with HFNC has been shown to have similar
and in some cases superior clinical efficacy as compared to
COT and NIV.Various clinical scenarios where HFNO has
been used include.

e Management of acute hypoxemic respiratory failure
in immunocompromised patients:
Immunocompromised patients with hypoxemic
respiratory failure that require intubation have higher
mortality. Use of HFNC was associated with significant
reduction in rate of intubation and mortality as
compared to COT and NIV.

e Preventing reintubation: Oxygenation with HFNC
reduces the rate of reintubation as compared to COT in
low risk medical patients, where as in high risk patients
HFNC was non inferior to NIV.

e Post operative respiratory failure: HFNC is a
reasonable alternative to NIV and COT for treating
postoperative respiratory failure and preventing
reintubation especially after cardiothoracic, abdominal
and lung resection surgeries.

e Pre-oxygenation: HFNC has also been used in
providing pre-oxygenation to prevent desaturation
during endo-tracheal intubation.

e To facilitate interventions like bronchoscopy:
Patients with hypoxemic respiratory failure are prone to
significant desaturation during the bronchoscopy.
HEFNC can provide respiratory support and reduce the
duration and severity of hypoxemia during the
procedure.

e Adult respiratory distress syndrome (ARDS): Few
studies have demonstrated the successful use of HFNC
in patients with moderate to severe ARDS.

Precautions
Use of HFNC is considered to be associated with aerosol
generation and therefore has potential to spread the

infection among health care workers. However use of
negative pressure rooms, high energy particulate

accumulator (HEPA) filters , adequate personal protective
equipment (PPE) and surgical mask or an N-95 mask over
HFN cannula are sufficient to reduce the transmission of
infection.”

Components of HFNC device and how to set itup *’

The HFNC apparatus comprises of following components
(Fig.1)

o Humidifier: Provides heated and humidified gas to the

patient through heated inspiratory circuit.

e Air-Oxygen blender: At air /oxygen blender, the
inspiratory fraction of oxygen (FiO2) can be adjusted
from21% to 100%.

o Flow meter: Allows adjustment of oxygen flow rate
upto 60 L/min.

e Nasal cannula

Inspiratory circuit: Connects the humidifier with the nasal

cannula.
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Fig.1: Various components of HENC device (Source: Wikipedia)

Fig.2: Various adjustable parameters on device (temperature,
flow rate and FiO2).
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Setting up of a device

e Choosing appropriate size cannula: Nasal cannula
should fit well into the nares; however prongs should not
totally occlude the nostrils and should allow ample
egress of expired gas. A tight fitting nasal cannula can
lead to uncomfortably higher distending pressure in
nasopharynx.

e Setting Flow rate: Maximum physiological benefit of
HFNO is achieved at higher flow rates. Although there
is no standard way to set the flow rate, an approach that
is frequently used in clinical practice is to initiate the
flow of 30L/min. Lower flow is preferred in case of
COVID-19 to reduce aerosol generation unless higher
flows are required to treat respiratory failure.

e FiO,: FiO, is set next to achieve a desired peripheral
oxygen concentration. (88-92% in patients
underlying COPD, 92-96% for others)

o Temperature: For optimum humidification of air the
temperature is set at 37°C. However if there is rain out in
the humidifier circuit tubing it may be necessary to
reduce the set temperature to 34-35°C.

Patient's respiratory rate (RR), peripheral oxygen saturation

(SPO2) and breathing pattern is monitored continuously. In

case there is no improvement in oxygen saturation,

reduction in respiratory rate or respiratory distress, flow rate
is increased at an increment of 10L/min till desired
oxygenation target is achieved. If maximum tolerable flow
rate fails to improve oxygenation, FiO, is adjusted to

achieve same.
Predictors of failure of HFNO

Patients requiring HFNO are at risk of severe respiratory
failure, therefore it should be preferably used in areas with
facility for close monitoring and intubation if need arises.
Indicators of failure include.

o Increasingrespiratory rate and heart rate.

o Failure to achieve a target oxygenation despite a high
flow rate and FiO,

e RisingPaCO2 level.
e Dys-synchronous breathing

e Alteration in mental status and

e Hemodynamic instability.

Use of ROX index (defined as ratio of oxygen saturation as
measured by pulse oximetry/FiO2 to respiratory rate) has
been suggested to predict success or failure of HFNC. ROX
index more than 4.88 at 12 hours after HFNO predicts
success and less likely-hood of intubation where as score
less than equal to 3.85 at 12 hour predict failure with 100%
specificity."

Weaning from HFNO

HFNO is well tolerated and can be used for prolonged
periods. Shifting of patient from HFNO to COT can be
considered once the flow rate reaches to < 20L/min and
FiO2 of<50%.

CONCLUSION

HFNO is better tolerated and more comfortable than COT
and NIV. Its use may reduce the need of intubation or
escalation of respiratory support as compared to COT.
Therefore HFNO should be considered in patients with
persistent respiratory failure despite COT.
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News and Views

Genetics and the COVID-19 Pandemic

The clinical spectrum of COVID-19-related disease ranges
from asymptomatic to severe, fatal presentations.

Older age, gender and comorbidities being identified
(hypertension, diabetes, respiratory system disease and
cardiovascular disease). Fatal course also presenting in
young, previously healthy individuals. Differences in
clinical outcomes may be determined by genetic
susceptibility.

Sources

INT J INFECT DIS. 2020 MAY;94:91-5.
EUR J CLIN INVEST. 2020 APR 30,10.1111/ECI.13259.
JINFECT. 2020 MAR;80(3):350-371.

COVID-19 and ACE2

Severe lung interstitial edema and leukocyte infiltration in
Ace2 KO mice are attenuated in homozygous (Ace-/-) or
heterozygous (Ace+/-). Balance of ACE2/ACE levels is the
key to lung injury/lung protection during an inflammatory
storm. The activation of the RAS axis due to binding of
Covid19 to ACE2 partly drives the systemic manifestations
of SARS-CoV-2.

Sources

NATURE. 2005 JUL 7,436(7047):112-6.
CIRC RES. 2020 MAY 8;126(10):1456-1474.

TMPRSS?2 is a host cell factor critical for spread of several
relevant viruses, including influenza A viruses and
coronaviruses.

TMPRSS2 is dispensable for development and
homeostasis. A TMPRSS2 inhibitor (serine protease
inhibitor camostat mesylate) is approved for (unrelated)
clinical use, can block virus entry and might constitute a
treatment option for current SARS-CoV-2 patients.

Sources
CELL. 2020 APR 16,181(2):271-280.E8.
MOL CELL BIOL. 2006 FEB,;26(3):965-75.

ANTIMICROB AGENTS CHEMOTHER. 2016 OCT
21;60(11):6532-6539.
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omise_in_the diagnosis of Alzheimer s
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S0188440919310045
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https://www.nejm.org/doi/full/10.1056/NEJMo0a2026
920
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articles/s41598-020-70086-y
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articles/10.1186/s13018-020-01930-0
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https://www.nejm.org/doi/full/10.1056/NEJMo0a2019
422
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https://pubmed.ncbi.nlm.nih.gov/29447395/
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