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Review Article

COVID-19 in nephrologist practice:

A review of current knowledge

Hussein Sheashaa', Eman Nagy? Dalia Younis? Rasha Samir Shemies?
"Urology and Nephrology Center, Mansoura University, Mansoura, Egypt
*Mansoura Nephrology and Dialysis Unit, Mansoura University, Mansoura, Egypt

Kuwait Medical Journal 2021; 53 (3): 232 - 238

ABSTRACT

Objective: To highlight the various aspects of kidney
involvement in the context of COVID-19 and focus on the
preventive policies that should be considered in vulnerable
patients with renal diseases

Design: A comprehensive electronic search of the terms
relevant to this review to identify the relevant studies
Setting: An electronic search was conducted in MEDLINE,
PubMed, ISI Web of Science and Scopus scientific databases.
We also searched the conference proceedings and
clinicaltrials.gov database.

Subjects: Articles focusing on COVID-19 and kidney
diseases, published up to July 2020

Interventions: Retrieved articles were subtly studied. Data
obtained included the mutual relationship between the virus
and kidney diseases.

Main outcome measures: The impact of COVID-19 on the
kidney and the vulnerability of patients with pre-existing

kidney diseases were analyzed, with special focus on
prevention.

Results: The pathogenesis of kidney injury in the setting of
COVID-19 is largely explained by two main theories; either
direct renal cellular injury or systemic viral effects. Acute
kidney injury is frequently reported in patients with severe
COVID-19 disease. Glomerulopathies have been reported as
well. Patients with pre-existing kidney diseases experienced
more severe disease. Several preventive strategies are
proposed.

Conclusion: Evidence is growing that kidneys are a potential
target for COVID-19. COVID-19 has been found to impair the
kidney function in several ways. On the other hand, patients
with preexisting kidney disease, those on long-term renal
replacement therapy and recipients of kidney transplant are
particularly vulnerable to infection and accordingly at risk
for fatal morbidity and mortality.

KEY WORDS: acute kidney injury, COVID-19, haemodialysis, transplant infection, viral pneumonia

INTRODUCTION

A novel type of coronavirus, identified as SARS-
CoV-2, appeared in Wuhan, China in late 2019 and
has been declared by the World Health Organization
as a global pandemic in 2020. The first described cases
were found to be exposed to the Huanan Seafood
Wholesale Market of Wuhan. Accordingly, animal to
human transmission has been thought as the principal
mode of transmission; however, human to human
transmission has also been confirmed via either droplet
or airborne transmission!l. As of 7" August, 2020, this
outbreak caused over 18,902,735 reported infection

Addpress correspondence to:

cases worldide and around 709,511 confirmed cases
of death™. The diagnosis of patients infected with
SARS-CoV-2 relies on the use of real-time reverse
transcription polymerase chain reaction on sputum
samples or samples obtained by a nasopharyngeal
swab. Detection of IgM and IgG antibodies to SARS-
CoV-2 can help in screening to detect the percentage
of the population that has contracted the infection and
that is therefore may be immunell. Chest computed
tomography scans may also be beneficial to diagnose
COVID-19 in individuals with a high clinical suspicion
of infection. The presence of bilateral multilobar

Eman Nagy, Msc. Mansoura Nephrology and Dialysis unit, Mansoura Faculty of Medicine, El Gomhurria St, Mansoura Postal code: 35516, Egypt. Tel:

+20 1000595869; E-mail: emannagy@mans.edu.eg
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Fig 1: Mechanism of kidney injury in patients with COVID-19. It illustrates the effect of SARS-CoV-2 on the kidney directly via viral invasion
into renal tubular epithelial, podocyte and skeletal muscle cells causing renal cell damage and rhabdomyolysis, and indirectly via stimulation
of cytokine storm with consequent acute respiratory distress syndrome, microangiopathy and multi-organ failure; all of which is moderated
by angiotensin converting enzyme 2 receptor binding and angiotensin II activation.

ground-glass opacities with a peripheral, asymmetric
and posterior distribution is highly suggestive of
SARS-CoV-2 infection!. Other laboratory tests may
be helpful in diagnosis of SARS-CoV-2 syndrome;
lymphopenia, elevated aminotransferases, lactate
dehydrogenase and muscle enzymes can be found.
C-reactive protein and D-dimer values may also
be increased. Laboratory alterations of multiorgan
imbalance (high amylase, coagulation disorders, etc.)
have been identified in patients with severe diseases®.

LITERATURE REVIEW

COVID-19 and kidney diseases

A. COVID-19 and acute kidney injury (AKI)
(incidence, pathogenesis, and management)

Kidney involvement in the context of COVID-19
has been frequently reported. One of the commonly
reported clinical presentations delineating kidney
affliction is AKI, which is frequently associated with
increased mortality, especially among patients with
critical illness. In a multicenter study conducted by Li et
al comprising 193 patients hospitalized for COVID-19,
the incidence of AKI among the studied population
was about 10%, associated with a risk factor 5.3 times
higher for mortality compared to patients who were
not complicated by AKI®. Other studies reported an
incidence of 0.5% to 23% of AKI among COVID-19
infected patients and up to 66% in severe cases”®l.

The incidence of AKI among non survivors of another
cohort of 191 COVID-19 infected patients was 50%!°..
Cheng et al analyzed the proportional risks of having
elevated blood urea nitrogen (hazard ratio (HR): 7.15,
95% CI: 4.92-10.39) and elevated serum creatinine
(HR: 2.99, 95% CI: 2.00447), and found statistically
significant results!?.

The pathogenesis of kidney injury in the setting
of COVID-19 infection (Figure 1) is largely explained
by two main theories; [1] direct renal cellular injury
caused by viral entry through the angiotensin
converting enzyme 2 (ACE2) cell receptor which is
abundantly expressed in renal tubular epithelial cells;
and [2] systemic viral effects in an environment of
massive cytokine release inducing tissue damage and
organ failurel'l. The reported isolation of SARS- CoV-
2 from urine samples of infected patients supports
the presence of direct viral cytopathic effect on
kidney tissue!'. At the same time, AKI might develop
in case of cytokine release syndrome attributable
to intra-renal inflammation, increased vascular
permeability, intravascular volume contraction
and cardiomyopathy, which result in cardio-renal
syndrome type 1M1 Cytokine release syndrome
cardiomyopathy and acute viral myocarditis can
both lead to renal vein congestion, hypotension and
therefore, renal hypo-perfusion, causing a decrease
in glomerular filtration ratel. In addition, positive
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fluid balance that may occur in COVID-19 infected
patients results in worsening of renal vein congestion,
leading to renal compartment syndrome. Other
metabolic, acid/base and electrolyte disturbances
can also develop in patients with COVID-19, as well
as rhabdomyolysis, which can all aggravate kidney
injury and haemodynamic instability!".

The management of AKIin the setting of COVID-19
infection seems to be the same as in other settings.
Currently, there is no specific treatment for COVID-19
induced AKI. The indications, modalities as well as
the timing of initiation of renal replacement therapy
basically rely on non-specific data concerning critically
ill patients with sepsis!™*l. Continuous renal replacement
therapy is the modality of choice based on current
statements and recommendations'®’l. Prolonged
intermittent renal replacement therapy, also termed as
slow low efficiency daily dialysis has been recognized
as superior to intermittent hemodialysis (HD) in terms
of safety. Both continuous renal replacement therapy
and prolonged intermittent renal replacement therapy
do not require a dedicated HD nurse, accordingly
the risk of viral transmission to health care providers
is less compared to intermittent HD!". The high
incidence of hypercoagulability associated with
COVID-19 warrants adequate anticoagulation. Citrate
anticoagulation represents the most favourable option;
if not feasible, heparin might be considered!™!.

Peritoneal dialysis (PD) has been identified as
a suitable treatment option in critically ill patients.
Multiple advantages support the use of PD in the
COVID-19 pandemic; it does not require expensive
supplies as in HD and can be easily conducted in
peripheral isolation units with few resources!’. In
addition, the training of medical staff can be safely and
easily applied during the pandemic™. PD does not
also require a water system for dialysate supply!"*! and
there is no need for vascular access, otherwise a PD
catheter can be easily inserted at the bedside’2'l.

Extracorporeal therapies can also be used to
remove cytokines in critically ill patients with cytokine
release syndrome and therefore prevent consequent
organ damage!®l.

B. COVID-19 and glomerular injury

Proteinuria and haematuria have been reported in
the early studies of SARS-CoV-2 infected patients in
Wuhan, China. Cheng et al reported an incidence of
44% for proteinuria and 27% for haematurial™®l. The
incidence of proteinuria was 36% in another studied
case series of 198 patients from Shanghai*!. However,
the majority of the reported cases exhibited mild
proteinuria (being only 1+/2+ on dipstick), kidney
imaging suggested presence of inflammation and
oedema of the kidney!. Although mild proteinuria

can be attributed to the febrile illness characterizing
COVID-19, other reports suggest presence of direct
viral effect on podocytes®. The histopathological
examination of renal biopsies obtained from patients
infected with SARS-CoV-2 revealed severe acute
tubular necrosis with CD68+ macrophage infiltration
of the tubule-interstitium, but very little deposition was
seen in glomeruli. Immunohistochemistry identified
SARS-CoV-2 nucleocapsid protein in the kidneys!®!.

Collapsing focal segmental glomerulosclerosis
which is a known complication of certain viral
infections, in particular HIV, was also reported in
SARS-CoV-2 infected patient presenting with AKI
and nephrotic-range proteinuria®!. Another case of
crescentic proliferative glomerulonephritis was also
reported in a previously healthy patient infected with
SARS-CoV-2 without pulmonary manifestations; the
patient underwent plasmapheresis and intravenous
immunoglobulin  injection = and  dramatically
improved®!,

In SARS-CoV-2 infected patients, the use of
immunosuppressive agents in the management of
glomerular diseases represents a dilemma balancing
the risk of infections against the aim of disease control.
These immunosuppressives can impair lymphocyte
function and/or exhibit lymphopenia!. The decision
to start immunosuppression in SARS-CoV-2 infected
patients with de novo or relapsing glomerulonephritis
should basically rely on the clinical, laboratory and
histopathological findings as well as consider the
coexisting comorbidities on an individual basis.
Immunosuppression should be generally reduced
to the least effective and safe levels. However, this is
not feasible for newly diagnosed patients of immune-
mediated kidney disease or those with relapsing
disease!1. The use of extracorporeal therapies such as
plasma exchange can help reduce the dose of steroids
and improve the outcome. In addition, convalescent
plasma may be helpful in patients with active SARS-
CoV-2 infection?®!,

C. COVID-19 and chronic kidney disease (CKD)

Comorbidities, including CKD, are associated with
more severe COVID-19 in patients. Henry and Lippi
carried out a meta-analysis of four studies including
1389 COVID-19 patients and found that the prevalence
of underlying CKD was higher in those with severe
illness®. One study showed increased mortality
among CKD patients with COVID-19%. Also, the
AKI incidence was higher in CKD patients with
COVID-191,

Renin angiotensin system (RAS) inhibitors
Since ACE2 is a receptor for SARS-CoV-2P" and
RAS inhibitors may increase levels of ACE2(*>%]
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there exists a debate regarding the use of ACE
inhibitors and angiotensin receptor blockers in
patients with COVID-19. However, the current
evidence on discontinuation of ACE inhibitors or
angiotensin receptor blockers in COVID-19 patients
is not encouraging®*l. Several studies were carried
out and concluded that treatment with ACEI or
angiotensin receptor blockers was not associated with
a worse clinical outcome in hypertensive COVID-19
patientsP*¥l.  Additionally, patients complaining of
cardiovascular disease, hypertension and diabetes
(diseases in which RAS inhibitors are indicated) often
have a more severe course if they developed SARS-
CoV-2 infection. Moreover, cessation of these drugs in
some patients may aggravate comorbid cardiovascular
or kidney disease and lead to increased mortality
in those patients®*!. Thus, we do not encourage
discontinuation of RAS inhibitors in those patients
except when adverse outcomes of these agents occur.

D. COVID-19 and end stage renal disease patients on
maintenance HD

Unfortunately, HD patients are very susceptible to
SARS-CoV-2 infection and are more likely to develop
severe illness and a higher mortality. Goicoechea et al
reported 30.5% mortality rate among the 36 COVID-19
infected HD patients included in their study!*!, which
is higher than the reported mortality estimates in the
general population that range from 1.4% to 8%"!. On
the contrary, Wang et al found that HD patients with
COVID-19 are clinically mild and unlikely to progress
to severe pneumonia due to their impaired cellular
immunity and inability of growing cytokines storm/*?l,
Ideally, infection prevention and control instructions
of the Centers for Disease Control should be followed
in outpatient HD facilities, especially when there is
suspected or confirmed COVID-19 cases!*’l.

For early recognition of individuals with respiratory
infection, active screening for body temperature and
other symptoms of health care personnel (HCP) before,
during and after dialysis shifts is mandatory. If a HCP
develop symptoms during work, they should wear a
mask and return home for self-quarantine!*l. Facilities
should recognize patients with any symptoms of
respiratory infection (e.g., fever or cough) before their
entrance to the HD centre by instructing patients to
call them. Accordingly, patients who have respiratory
symptoms should keep facemasks on until they leave
the facility.

Patients should be instructed to use disposable
three-layer surgical mask filtering 95% of the
particulate matter during dialysis to cover nose and
mouth. Tissue paper should be used for coughing
and sneezing, and must be discarded in plastic-lined
trash cans*l. Washing hands with soap and water for

at least 20 seconds should be encouraged; otherwise, a
hand sanitizer containing at least 60% alcohol can be
used. Adequate spacing of at least 6 feet between
masked, symptomatic patients and other patients
during dialysis treatment is mandatory.

As a general rule, HCPs dealing with patients
who have undiagnosed respiratory infections should
follow the standard precautions to protect themselves
against infection with the use of facemasks, gloves, eye
protection (e.g., goggles, face shields), and isolation
gowns which should be worn over or instead of the
cover gown and when gowns are removed.

When suspected or confirmed COVID-19 patients
receive HD at the facility, additional measures should
be applied®. It is perfect to limit the time of contact
between dialysis staff and COVID-19 infected patients
in the room. The facility should provide telemedicine
for monitoring the patient by dialysis staff through a
glass door or camera. Dialysis effluent from patients
with COVID-19 can be disposed of per standard
facility protocols. Ideally, if the dialysis treatment is
indicated for more than one patient with confirmed
COVID-19, it is better to cohort these patients and the
HCP caring for them together in the last shift of the
day, considering a higher nurse to patient ratiol*.

E. COVID-19 and renal transplantation

Transplant recipients are at higher risk because
of immunosuppression, underlying CKD and
other co-morbidities, especially hypertension and
diabetes, which are important factors that affect
outcomes in COVID-19 patients®. There is a challenge
regarding immunosuppression management in
these patients and this should consider severity of
COVID-19 infection, age, associated co-morbidities
and the time post-transplant. Majority have relied on
monotherapy with corticosteroid for maintenance of
immunosuppression while treating renal transplant
recipients with COVID-19; nevertheless, there is
no agreement to routinely use corticosteroids in
treatment of COVID-19 patients. Successful treatment
of renal transplant recipients with moderate
COVID-19 infection may be done with steroid sparing
adjustments to immunosuppressive drugs including
modest decreases in calcineurin inhibitor trough
levels and antiproliferative doses. Further research is
needed for determination of optimal management of
immunosuppressive drugs in this group of patients
including management of patients who present with
severe COVID-19 infection and those that require
ventilator support!¥’l. Trials of anti-interleukin 6
monoclonal antibody tocilizumab are encouraged
in COVID-19 patients, particularly for patients with
severe respiratory disease and acute respiratory
distress syndrome. To continue low dose tacrolimus,
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more evidence is required before reporting firm
conclusions. Fear of decreasing immunosuppression is
due to risk of rejection, but it carries the risk of high
rate of mortality of hospitalized COVID-19 patients, so
physicians should concentrate on saving the patients’
lives with a careful case by case evaluation of risks
versus benefits of continuing immunosuppressive
drugstl. Transplantation is a high-risk operation
during COVID-19 pandemic because of the risk of
transmission of COVID-19 infection from the donor
to the recipient as well as higher susceptibility of the
recipient to develop severe disease while receiving
aggressive immunosuppression in the early post-
transplant period. It is suggested that transplantation
operation is not encouraged during this pandemic!*l.

Management strategies of COVID-19: special focus
on renal patients

In general terms, there is debate in the optimal
management of COVID-19 as significant evidence of
therapy is still lacking. Also, there is uncertainty in
the indication of anti-retroviral therapy and there is
no approved therapy for the treatment of COVID-19
infection. Till now, no clear guidelines present for the
management of these patients!*’l.

A. Non-hospitalised patients

Asymptomatic patients or those with mild infection
(e.g., fever, cough, and/or myalgias without dyspnoea)
can be managed in the home®; however, patients with
risk factors for developing severe disease (e.g., CKD and
HD patients) should remain in frequent contact with
their health care provider to closely monitor for any
symptoms or signs suggestive of clinical worsening.
The patient’s home isolation should be a separate area
for the patient to satisfactorily isolate from other home
residents with available access to food and other items
of daily living without transmission of infection to
others and monitoring for clinical deterioration (e.g.,
development of dyspnoea, confusion and persistent
chest pain). The management is mainly supportive
with antipyretics, good hydration and analgesics.
With regard to anti-retroviral agents for outpatients,
data are extremely limited and there may be potential
toxicity in an unmonitored setting!®"%2.

Though there is uncertainty about ideal duration
of home isolation, the Centers for Disease Control
recommendations about discontinuing home isolation
include both strategies of test-based and non-test-
based. When using a test-based strategy, patients may
discontinue isolation in home when fever resolves
without the use of anti-pyretic drugs, respiratory
symptoms improve, and at least two successive
negative tests of nasopharyngeal swab specimens
obtained >24 hours apart are confirmed. If the non-

test-based strategy is used, patients may discontinue
home isolation when all the following criteria are met:
(1) at least one week has passed since symptoms first
appeared; and (2) at least three days have passed since
recovery of symptoms!®l.

B. Hospitalised patients

Patients who have more severe disease or are at
risk for more severe COVID-19 disease (suspected or
documented) warrant hospitalization. Management of
those patients consists of ensuring suitable infection
control, supportive care and possible use of drugs with
potential activity against SARS-CoV-2054,

CONCLUSION

The current evidence advocates that COVID-19
interferes with kidney function itself as well as it
significantly affects the outcome of patients with
various renal disease. The literature is rapidly changing
while a large body of evidence is made regarding
COVID-19. However, further studies are needed to
provide better preventive and management policies,
particularly for vulnerable patients with renal disease.
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ABSTRACT:

Objective: The purpose of this study was to determine the
clinical and histopathological features of duodenogastric
reflux (DGR) in children and the effectiveness of
ursodeoxycholic acid (UDCA) therapy.

Design: Prospective

Setting: Cukurova University Medical Faculty Pediatric
Gastroenterology Clinic and Necmettin Erbakan University
Medical Faculty Pediatric Gastroenterology Clinic, Adana
and Konya, Turkey

Subjects: One hundred and four children

Intervention: One hundred and four patients with
DGR were assessed in terms of their history, physical
examination, endoscopy, histopathology and response to
UDCA therapy.

Main outcome measure: Positive results were obtained
by administering UDCA treatment in addition to stomach
drugs.

Results: Eighty-two (79%) patients had previously
used various antacids and proton pump inhibitors for
dyspeptic symptoms. Gastritis was detected with upper
gastrointestinal system endoscopy in all patients. Symptoms
decreased by more than half or resolved completely in 97
patients (93%) at the 3-month follow-up interval.
Conclusion: DGR should be considered in the etiology of
patients with dyspeptic symptoms who fail to respond to
antacid and proton pump inhibitor therapy. The majority
of patients with DGR responded well to three months of
UDCA therapy.

KEY WORDS: children, duodenogastric reflux, dyspepsia, endoscopy, ursodeoxycholic acid

INTRODUCTION

Duodenogastric reflux (DGR) is the reflux of
duodenal content from the duodenum back into the
stomach!!l. The reflux of bile and pancreatic and small
intestinal secretions back into the stomach damage the
stomach and esophageal mucosa, and this may also
lead to gastritis, peptic ulcer, intestinal metaplasia,
esophageal stricture and esophageal cancers>®. The
gastritis, which develops due to duodenogastric bile
reflux gastritis, is one of the common diseases of the
gastrointestinal tract; and it accounts for 12.3% of all of
the gastritis typest*l.

Addpress correspondence to:

Bile acids dissolve the membrane of mucosa cells
via their detergent effect, pass through the mucosa
due to their lipophilic characteristics and accumulate
in the cell, which causes mucosal harm by damaging
the structure and function of the cell.

The most important cause of DGR is pyloric
dysfunction®. DGR occurs frequently after
cholecystectomy, pyloroplasty and stomach surgery!.
Bile reflux that develops due to pyloric insufficiency in
patients who have not previously undergone stomach
surgery is defined as primary DGRV

Patients with DGR may be asymptomatic or have

Mehmet Agin, Department of Pediatrics, Cukurova University Medical Faculty, 01380 Saricam, Adana, Turkey. Tel: +90 5068011083; Fax: +90

3223387144; E-mail: drmehmet47@yahoo.com
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mild or severe dyspeptic symptoms such as severe
nausea after eating, vomiting bile, epigastric pain,
epigastric or substernal pain, indigestion and lack of
appetite. The pain that is associated with DGR can be
differentiated from known gastritis pain as continuous
epigastric pain and burning that increases after meals
and generally does not respond to antacids. In some
patients, anemia and weight loss might be observed® .
Examining the patient’s history is very important
for the diagnosis of DGR. In addition, radiological
and scintigraphy examinations, bile acid and trypsin
measurement in the aspiration fluid of the stomach
and esophagus, bilirubin detection with bilitec, an
alkali perfusion test, upper gastrointestinal system
(GIS) endoscopy and histopathological examinations
can be performed. Although DGR does not have
a gold standard diagnosis, seeing ulcer, erosion,
fragility, mucosal erythema and abundant bile pool in
the stomach in the endoscopy, especially in patients
who have abdominal pain, epigastric pain, nausea and
vomiting, are the characteristics of DGRP'231,

At present, an ideal treatment plan for patients who
have DGR is still not available. Proton pump inhibitors
(PPI), histamine-2 receptor antagonists, drugs that
increase the resistance of the stomach mucosa such
as sucralfate and prostaglandin, antacids that contain
aluminum, acid binder drugs such as cholestyramine,
drugs that increase the stomach clearance such as
methoclopramide/domperidone  and  cisapride,
antibiotics and medical treatments that modify the
structure of reflux material, such as ursodeoxycholic
acid (UDCA), are used. In some patients, surgical
treatments such as choledochojejunostomy can
be conducted™. In recent years, animal studies
have shown that UDCA can alter the composition
of bile acids in bile to prevent the development of
experimental bile reflux gastritis!'.

UDCA is a cytoprotective drug. With its polar
characteristics, it stabilizes the cell membrane and
protects against attacks from cytotoxic micella. It
also causes the constitution of non-toxic micella by
surrounding toxic bile acids. There is no information
in the literature about the efficiency of UDCA in the
treatment of DGR in children. This study aimed to
evaluate children with DGR in terms of their clinical
and histopathological findings and their response to
UDCA treatment.

SUBJECTS AND METHODS

The study’s protocol was approved by the
appropriate Ethics Committee of our institution.
Informed consent was obtained once the parents had
been informed about the procedures.

One hundred and four patients with DGR who
were followed at the Pediatric Gestoenterology,

Hepatology and Nutrition Departments at our
institution were examined prospectively. There were
79 girls (average age: 13.1+2.5 years [range: 5-17.5])
and 25 boys (average age: 12.8+2.5 years [range: 5-17]).
The patients were evaluated with clinical, laboratory
and imaging methods, upper GIS endoscopy and
histopathological findings, and we evaluated their
responses to UDCA treatment. After aminimum 8 hour
fast, sedation with midazolam 0.1 mg/kg and propofol
1 mg/kg per dose was applied by the anesthesiologist,
and endoscopy was performed on all of the patients
using a Pentax EG-2730K gastroscope (Pentax, Tokyo,
Japan). DGR was diagnosed based on the observation
of widespread bile in the stomach and obvious bile
reflux from the pylorus during upper GIS endoscopy.
During the endoscopic examination, gastritis findings
such as hyperemia, fragility, edema, gastric and
duodenal ulcers and erosions, masses, hemorrhage,
hiatal hernia, strictures and stenosis in the inferior
esophageal sphincter, bile pool and duodenogastric
bile reflux were noted. For the histopathological
examination, in all patients, multiple biopsies were
taken from the stomach, duodenum and esophagus
in patients with suspicious lesions and placed into
a 10% formol solution. The biopsy specimens were
stained with hematoxylin and eosin and examined
by a pathologist who is a specialist in the field of
gastroenterology.

Before presenting to our clinic, 82 of the patients
(79%) received antacid and PPI treatments multiple
times, and 25 (24%) of them received Helicobacter pylori
(H. pylori) eradication treatment. Patients who had
received non-steroidal anti-inflammatory drugs or
corticosteroids within the last month were excluded
from the study. The patients in the study were started
on PPI (1 mg/kg) + sucralfate (50 mg/kg per day) +
UDCA (20 mg/kg per day) treatment. The sucralfate
treatment was stopped one month after it began, but
the PPI and UDCA treatments were continued. The
patients in whom H. pylori was detected were also
given amoxicillin 50 mg/kg bid and claritromycin
14 mg/kg bid for 14 days. Recommendations were
made to avoid fried foods, hot (spicy) and sour
foods, chocolate, coffee, black tea, lemon, spicy foods,
gaseous foods, fruit juices with acid and concentrated
desserts, very fatty and very salty foods, and to have an
intermittent and regular nutrition. The patients were
followed for one year at intervals of three months.

The cases were classified as: a) those whose
symptoms improved completely; b) those whose
symptoms improved partly; and c) those whose
symptoms did not improve at all by questioning
their symptoms. The treatment of the patients whose
symptoms improved was discontinued in the follow-
ups.
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Statistical analysis

Data was analyzed using Stata software (Stata
v11.1. Statacorp, College Station, Texas. USA).
Categorical variables were described as percentages.

RESULTS

The mean duration from the beginning of
symptoms and the patients’ presentation to our clinic
was 10.5£9.6 months. The most frequent symptoms
of these patients are shown in Table 1. None of the
patients reported a history of malignancy in the
esophagus or stomach. Twenty-six patients were
previously diagnosed with a chronic disease Table 2.
Six patients with familial Mediterranean fever used
colchicine, five patients with portal hypertension used
propranolol, one patient with ulcerative colitis used
mesalazine and one patient with malnutrition used a
multivitamin, zinc and an enteral nutrition product.

Table 1: Symptoms of patients with duodenogastric reflux

Symptom Number of patients, n (%)
Pain 92 (88)
Nausea 65 (63)
Vomiting 41 (39)
Regurgitation 27 (26)
Belching 7(7)
Gagging 2(2)
Panicula 2(2)
Melena 1(1)

Upon physical examination, 58 (56%) of the
patients were found to have epigastric tenderness, two
had hepatosplenomegaly, two had only splenomegaly
and 42 (40%) were found to be normal. The weight
percentile (p) was <5 p in 10 (10%) patients and >95 p

Table 2: Chronic diseases accompanying cases with duodenogastric
reflux

Accompanying diseases Number of patients n (%)

Familial Mediterranean Fever
Portal vein thrombosis
Cholelithiasis

*COACH syndrome
Ankylosing spondylitis
Osteoporosis

Cerebral palsy

Celiac disease
Immunoglobulin G deficiency
Aplastic anemia

Congenital absence of the portal vein
Chronic liver disease
Glycogen storage disease
Ulcerative colitis
Henoch-Schonlein purpura

=R e R e e e e = = NN W WO

*COACH syndrome is characterized by hypoplasia of the cerebellar
vermis, oligophrenia, congenital ataxia, coloboma and hepatic
fibrosis

in 17 (16%). The height was <5 p in 8 (8%) patients and
>95 p in 6 (6%).

Antral gastritis was detected with upper GIS
endoscopy in all patients. Seventeen patients had
pangastritis, 18 had esophagitis and nine (8%) had
duodenitis. During the histopathologic examination,
H. pylori was detected in 26 patients. An ulcer was
detected in the bulbus of two patients and in the
antrum of one. Barrett’s esophagus with H. pylori
(-) was detected in two patients (Figure 1A and 1B)
through both endoscopy and histopathology (Figure
2A and 2B).

At the third month of follow-up, full or half
recovery of symptoms was observed in 97/104 of the

Fig 1A, 1B: Barrett’s metaplasia of the esophagus in two patients
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Fig 2A, 2B: Acidic mucin areas on histochemical Alcien blue-PAS staining (A: 40x and B: 200x)

patients (93%). At the sixth month of follow-up, five of
seven patients who had not recovered at the end of the
third month were observed to be fully recovered. It was
observed in the 9" month follow-up of two patients that
there were improvements in their symptoms although
there were no improvements in their 6" month follow-
ups. No other diseases were detected in these two
patients. There wasno statistically significant difference
between the symptoms of H. pylori (=) and H. pylori
(+) patients with DGR in terms of their response to the
treatment (P=1.0). At 5.7+2.3 months after the UDCA
treatment was stopped, relapse was observed in 23

patients. Although relapse was observed more often in
the H. pylori (+) group than in the H. pylori (-) group,
a statistically significant difference was not observed
between the H. pylori (+) and (=) groups (P=.22). None
of the patients experienced side effects of the drugs or
toxicity (Figure 3).

DISCUSSION

Gastroesophageal reflux and dyspeptic complaints
can be observed frequently in childhood as well as in
adulthood. Due to such complaints, many patients
frequently use stomach-related drugs such as antacids

CaseswithDGR
n=104
H. pylari (=) H. pylor (+)
n=78; 75% n=26; 25%
l v v ¥
Responsetotreatment MNon-responsetotreatment Responsetotreatment MNon-responsetotreatment
n=73; 97% n=5; 3% n=24; 92% n=2; 8%
Relapse Relapse
n= 15; 20% n= 8; 33%

Fig 3: Patients’ responses to UDCA treatment according to their H. pylori status

DGR: duodenogastric reflux; UDCA: ursodeoxycholic acid
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and PPIs. Although most patients respond to these
treatments, in some patients, the complaints can
continue. Another reason for dyspeptic complaints
that do not respond to treatment is DGR. Stomach
burns will be more severe if there is bile reflux in
DGR in addition to non-response to treatment. Before
presenting to our clinic, most of our patients had
used many medications and presented to our clinic
due to an insufficient response. Again, the average
period of time between the onset of symptoms and
the patients’ presentation to our clinic was 10 months.
This period is too long, particularly for patients who
have continuous dyspeptic complaints and cannot
sufficiently respond to their treatment. We consider
that the long delay in presentation was because family
physicians and pediatricians do not have sulfficient
information about childhood DGR. The type of
diagnostic methods that should be used, the treatments
that should be employed and for how long they should
be applied in the treatment of this disease by pediatric
gastroenterologists has not been fully covered in the
literature. This study was initiated because of a need
for answers to these questions and it sought to evaluate
the long-term results of UDCA treatment, which has
minimal side effects.

Gastric acid and pepsin are the primary gastric
agents that form the basis of mucosal damage and
symptoms in the esophagus. In previously conducted
studies, physiologically, immediately after eating
and fasting, a small amount of DGR can occur in the
stomach!">'%, Gastritis, gastric ulcer and esophageal
mucosal damage can develop when this reflux occurs
in larger amounts. Fisher ef al demonstrated that
DGR in the stomach is related to gastritis and gastric
ulcers in patients in whom dysfunction in the pyloric
sphincter is detected!”l. The patients may have pain
in epigastric or retrosternal areas, bile vomiting and
pain at night. However, in some studies, symptoms
were not found to be related to the amount of alkaline
reflux. In addition, people who do not have symptoms
may have gastritis!'¥l.

Today, there is no gold-standard diagnostic
method for DGR. There are no specific endoscopic
or histopathological findings. Finding bile content in
the stomach before the duodenum on endoscopy and
detecting gastric inflammation to different degrees
during macroscopic and histopathologic examinations
can lead the clinician to consider the presence of
DGRM™. A hemorrhagic, vulnerable stomach wall
and greenish stomach fluid indicate bile reflux!®?. A
history of gastritis or biliary surgery, absence of any
other cause of gastritis and lack of recovery using
acid-suppressing treatments supports the diagnosis.
Primary duodenogastric bile reflux was considered
in our patients because they did not respond to PPI

and anti-acid treatment, and we observed apparent
alkaline bile reflux and macroscopic and microscopic
gastric inflammation, as well as an absence of a history
of using drugs that damage the gastric mucosal barrier
and the absence of a history of gastric or biliary surgery.

The presence of bile in the duodenum fluid that
refluxes back to the stomach and esophagus may
lead to the development of intestinal metaplasia in
the stomach and cancer in the esophagus>*.. In this
study, gastritis was indicated through both endoscopy
and histopathology in all patients. While intestinal
metaplasia was not observed in any of the patients,
Barrett’s esophagus was detected in two.

In most previous studies, any relation between
H. pylori infection and alkaline bile gastritis was not
detected®l. Although studies state that H. pylori is
eradicated by DGR, other studies found that H. pylori
is observed less frequently in patients with alkaline
bile gastritis than in patients with other types of
gastritis?*?1. This indicates that because DGR increases
bacterial flora and pH, the microenvironment H. pylori
needs to live in are spoiled. In this study, H. pylori was
detected in the histopathology of 26 patients. H. pylori
(+) was detected at a lower rate than in other studies
that were conducted on patients of similar ages in our
country?+2l,

UDCA, which is a bile acid, occurs because of
bacterial oxidation of chenodeoxycholic acid in
humans and is synthesized in the liver from 7-
ketolithocholic acid. It differs from chenodeoxycholic
acid, which is more hydrophobic than UDCA, by
equatorial placement of a hydroxyl group. This
difference allows UDCA to achieve a more hydrophilic
and high-polarity molecule, reduces its potential to
create micella and minimizes its toxicity!®!. Toxic bile
acids, i.e. colic acid, chenodeoxycholic acid, lithocholic
acid and deoxycholic acid cause serious damage by
affecting the gastric mucosa. UDCA, which constitutes
only 0.1-5% of bile acids in a normal individual,
reaches 47-55% depending on the treatment, dosage
and duration of administration#!. With its polar
characteristicc, UDCA stabilizes the cell membrane
and protects it against attacks of cytotoxic micella. In
addition, UDCA encircles toxic bile acids and causes
the creation of non-toxic micella, which does not harm
the cell™*). UDCA also decreases the levels of cholic
acid, chenodeoxycholic acid and deoxycholic acid
which occur in the bile in patients with DGR and have
direct and damaging effects on the stomach mucosal®l.
UDCA prevents damage to the gastric mucosa by
taurine and conjugated bile acids and provides
recovery of clinical and endoscopic findings. The side
effects of UDCA are rare and its toxicity is low. In
previous studies, treatment was recommended for all
adult patients with alkaline reflux gastritis, whether
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or not they had a history of surgery. Stefaniwsky
et al administered UDCA to patients with DGR for
one month and reported that their symptoms were
significantly decreased!. Pazzi et al administered
UDCA to patients with DGR and indicated that there
was a significant improvement in their symptom score
and endoscopic imaging findings®®. DGR is considered
an important pathogenetic factor of antral gastritis and
it is frequently related to peptic ulcer diseases®!. The
bile acids in the stomach are harmful to the gastric
mucosa and cause chronic gastritis®l. Ozkaya et al
applied UDCA treatment to 31 adult patients with
DGR for six weeks, and at the end of the treatment,
they evaluated the patients using control endoscopy.
In gastric and histopathologic findings, they reported
full recovery of nine patients and partial recovery of
22B1, Tt was also reported in previous studies that
were conducted in later years that the patients with
DGR to whom UDCA was given showed significant
improvements in symptoms, and in endoscopic and
histologic findings®*%I,

There are no accurate data about the time period
of UDCA treatment. In another study, although the
symptoms had resolved at the end of the one-month
treatment, it was indicated that histopathologic
recovery had not occurred. Therefore, treatment
should be continued for a longer period of timel*.
Patients with gastritis that is related to DGR generally
cannot be relieved of symptoms with acid suppressor
treatments (PPI or H2 receptor blockers). Marshall et
al indicated that PPIs are not as effective in preventing
DGR as they are in treating acid gastroesophageal
reflux!®I,

In this study, the patients received PPI, antacid and
UDCA treatment together. The antacid treatment was
stopped at the end of the first month, while the PPI and
UDCA treatments were continued. In the third month
of follow-up, we obtained very favorable results,
and the number of patients in whom symptoms
were fully relieved or reduced by half was high. Five
of the seven patients who had not responded to the
treatment by the end of the third month responded
to it by the end of the sixth month. In four patients
who experienced relapse, we found that they did not
comply with dietary recommendations. These patients
were administered the treatment again and they were
found to be recovered at their one-year follow-up
examination.

The limiting factor of this study is the lack of a
control group. Most of the patients who presented to
our clinic used various drugs in other centers due to
dyspeptic complaints and still had these complaints.
Therefore, all patients were started on UDCA
treatment. They were also considered for control

endoscopy, but since the symptoms of most of the
patients resolved, we did not find it ethical to conduct
control endoscopy. Another limiting factor is that we
could not determine the recovery ratio of the patients
with H. pylori (+) in whom we performed standard
eradication treatment. However, we also observed that
the existence of H. pylori did not change the response
to treatment or create any difference that was related
to relapse.

CONCLUSIONS

Most patients with DGR and dyspeptic complaints
unfortunately cannot obtain symptom relief from
given stomach drugs and visit doctors with the
same complaints many times. They may have to try
many different stomach medications for months.
Unnecessarily used stomach medications are not
only ineffective and damaging to one’s health, but
also create an unnecessary burden on the healthcare
budget of the country. When the patient cannot benefit
from acid suppressor treatment and has dyspeptic
complaints, DGR should be considered. There has
been no study on the appropriate dose and period of
UDCA treatment for children with DGR. In this study,
very positive results were obtained by administering
UDCA treatment in addition to stomach drugs.
Therefore, we believe that this study will contribute
immensely to the literature.
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ABSTRACT

Objective: To determine the thrombotic tendency in
Sudanese juvenile acute lymphoblastic leukemia (ALL)
patients, and to evaluate hemostatic mechanism in
Sudanese pediatric patients with leukemia

Design: This is a prospective analytical case control study.
Setting: Khartoum Radiation and Isotopes Centre during
the period of collection from 2014-2015

Subjects: The population comprises 81 male and female
pediatric patients.

Intervention: Citrated blood specimens were centrifuged at
1500 g for 10 minutes at room temperature, and then the
plasma was separated into two plain containers.

Main outcome measure(s): Prothrombin time, activated
partial thromboplastin time, protein C, platelet count and

fibrinogen in ALL patients

Results: Prothrombin time and international normalized
ratio results of control were reciprocally significant with
ALL result revealed that there was a correlation between
coagulation parameters and ALL; activated partial
thromboplastin time results particularly showed strong
significant results. Protein C control result presented
significant relation with ALL. However, platelet count
showed a significant decrease in ALL. Only two patient’s
results displayed an increase in D-dimer level that were
more than normal range.

Conclusion: We conclude that juvenile ALL patients are
at high risk of thrombosis but there was no evidence of
existing thrombosis.

KEY WORDS: ALL, juvenile, thrombosis

INTRODUCTION

Hypercoagulability is defined as an increased
tendency to thrombosis. It may be acquired or
inherited, arterial or venous. Venous
thromboembolism (VTE) is the most common
manifestation of a thrombophilic state and
approximately 25% of thrombophilia is detected in
over 50% of cases following a first clinical episode of
VTE. Inherited hypercoagulable states may be
secondary to deficiency of natural clotting inhibitors
or elevated procoagulants or decreased fibrinolytic
factors. Amongst these, activated protein C resistance
is the most common underlying cause and is seen in
20-50% of patients with inherited thrombophilial'l.
Thrombosis has a significant impact on the morbidity

Addpress correspondence to:

and mortality of cancer; therefore, it is important to
identify which patients may be at higher risk than
others, especially before starting chemo-radiotherapy
or surgery!?. The dramatic improvements seen in the
outcome of paediatric patients with acute
lymphoblastic leukemia (ALL) have led to increasing
incorporation of l-asparaginase in adult treatment
protocols. However, its use is associated with a
disruption in the physiological balance between
haemostatic and anticoagulant pathways, with the
predominant  clinical =~ manifestation  being
thrombosisP®l. VTEs are common among patients with
acute leukemia. They are more frequently associated
with ALL than with acute myelogenous leukemia,
develop within a few months after leukemia diagnosis
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during periods of treatment-related Sample preparation
thrombocytopenia, are wusually central venous Citrated blood specimens were centrifuged at 1500

catheter-associated and often recur®. Among the
malignant hematologic disorders, the incidence of
thrombosis is higher in patients with lymphoma or
with acute leukemia. Significant morbidity and high
mortality in acute leukemia due to complications of
bleeding and infection frequently overshadow
thromboembolic events. Case-controlled studies of
patients with cancer revealed a fourfold increase in
thromboembolic occurrence in acute leukemia, with
about the same rate in acute myelogenous leukemia
and in ALL. Among patients with acute leukemia,
thrombosis has the highest incidence in acute
promyelocytic leukemial®.

It is also high in those patients with central venous
catheters, especially in children with ALL. Most
thromboembolic events are venous; the incidence
varies from 1.1% to 36.7%, with 50% of these being
life-threatening thrombosis in the central nervous
system!®. There is a complex process of inhibition of
blood loss through the combined action of platelets,
coagulation factors and blood vessel integrity. A
critical balance between clot activating, inhibiting
and lysis factors is essential. Thrombosis results when
hemostasis occurs at an inappropriate time or place.
Disorders leading to thrombosis are those
abnormalities that result in an increased tendency to
develop  thrombin, sometimes called the
hypercoagulable or thrombotic risk statel”.. This study
was conducted to determine the thrombotic tendency
in Sudanese juvenile ALL patients.

SUBJECTS AND METHODS

This was a prospective case control study
conducted in Sudanese pediatric patients with ALL to
evaluate the hemostatic mechanism; the sample
includes both male and female pediatric patients
during the sampling period from 2014-2015. Blood
samples were obtained from 81 patients who were
admitted to the Khartoum Radiation and Isotope
Center between 0-15 years of age.

A total of 81 pediatric individuals were chosen as
control group based on the following criteria that
matched both sex and age with the group of cases.
Samples from apparently healthy individuals
attending primary schools, kindergartens and
nurseries were collected. Participants in the study
were excluded according to the following exclusion
criteria: untreated patients, children with known
history of coagulation disorders and inadequate,
clotted or hemolyzed samples.

A questionnaire was used for collection of
demographic and clinical data and observation check
list of laboratory investigations.

g for 10 minutes at room temperature and then the
plasma was separated into two plain containers. A
fresh sample was analyzed for prothrombin time (PT),
partial thromboplastin time (PTT) and fibrinogen
level. The plasma was frozen at -700 °C for one month,
then assayed for protein C.

A fully automated coagulation analyzer (Sysmex
CA 500) was used for measurement of PT, PTT and
fibrinogen level. The Sysmex XS-1000i gives the counts
and sizes of platelets using electronic resistance
detection enhanced by hydrodynamic focusing!®l.

Methods

The fibrinogen assay is based on the Claus method.
In the presence of a high concentration of thrombin,
the time required for clot formation in diluted plasma
is inversely proportional to fibrinogen concentration.

The Coagulation-500 employs the photo-optical
clot detection methods by using a red light (660 nm) to
illuminate the sample plasma/reagent mixture; the
CA-500 detects the change in scattered light intensity
due to increased turbidity as fibrinogen changes to
fibrin. The coagulation curve is drawn by taking the
time and scattered light intensity as the X-Y axis
respectively. The coagulation time is determined by a
percentage detection method. Tests were measured
using scatter-light end point detection and the light
source and wavelength at 660nm.

Protein C is activated using (commonly) Protac™,
an extract of the venom of Akistrodon contortrix and
the concentration of Protein C is determined from the
rate of color change in the test sample due to cleavage
of a chromogenic substrate.

The D-dimer was a rapid assay used for the
qualitative and semi-quantitative measurement of
cross-linked fibrin degradation products. During clot
formation, these cross-linked products or fibrin
degradation products are formed from the conversion
of fibrinogen to fibrin by thrombin. Once a clot is
formed, it triggers the production of plasmin. Then,
plasmin starts to degrade the cross-linked fibrin,
forming fragments. D-dimer levels were measured by
a quantitative latex assay (STA-LIA test D-DI;
Diagnostica - Stago, Asnieres, France) on an STA-R
analyzer (Diagnostica-Stago).

Data analysis

Data were analyzed by SPSS program (version:
17.0). All demographic data of the study population
were presented in mean and standard deviation in the
text, P-value 2.05 was used to detect the power of
relationship between the determinant and the outcome
and 95% confidence interval was calculated.
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Ethical clearance

Ethical clearance was obtained from Karary
University Ethics Committee (College of Medicine),
and informed written consent was obtained from the
parents of the participants.

RESULTS

One hundred and sixty-two children were enrolled
in the study. Of these, 81 had already been diagnosed
with ALL. The absolute frequency of males was 44
(54.3%) and of females 36 (44.4%), as shown in Figure 1.
D-timer distribution in leukemic patients less than
200ng/ml constituted 2%, as shown in Figure 2, while
ALL was the most common type of leukemia in the
study, as seen in Figure 3. Comparison of case and
control in different coagulation parameters PT,
international normalized ratio, activated PTT, protein
C and platelet counts revealed significant variations of
P-value .05 as shown in Table 1. Correlativity between
coagulation parameters and ALL was shown in Table
2, revealing that control PT and international
normalized ratio results were reciprocally significant
with ALL, particularly with activated PTT results
showing strong significance.

Fig 2: Types of leukemia in study group

Table 1: Comparison between coagulation parameters in case and
control

Coagulation Tvpe Mean = SD P-value
parameters M N=81
PT Control 18.1+5.8 .042*
Case 17.7+0.9
INR Control 1.1+£04 .033*
Case 1.0+0.1
APTT Control 36.749.4 .001**
Case 34.0+2.4
Fibrinogen Control 2.5+0.5 110
Case 2.3+0.7
Protein C Control 0.7+0.2 .003*
Case 0.5+0.01
Platelets count Control 257.5+128.6 .000**
Case 151.2+104.1

*P <.05, **P <.001
SD: standard deviation; PT: prothrombin time; INR: international
normalized ratio; APTT: activated partial thromboplastin time

The result of protein C showed significant
relationship with ALL. Platelet count, however,
showed significant results in ALL, while fibrinogen
did not reveal any significant results.

DISCUSSION

Thrombosis is uncommon in children, but it may
occur in some pathologic conditions such as ALL. The
prevalence and the pathogenesis of thrombosis
associated with ALL are obscure. The primary disease

Table 2: Correlation between coagulation parameters in ALL and
controls

Coagulation Control and ALL

parameters Mean (+SE) P-value

PT -3.5 (20.7)* .000
INR -0.3(x0.05)* .000
APTT -14.7(x1.2)* .000
Fibrinogen -0.08 (+0.08) 323
Protein C 0.1 (0.04)* .014
Platelets 61.8 (+20.0)* .002
*P <.05

SE: standard error; PT: prothrombin time; INR: international
normalized ratio; APTT: activated partial thromboplastin time;
ALL: acute lymphoblastic leukemia
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itself can activate blood coagulation via procoagulant
substances or by impairment of fibrinolytic or
anticoagulant pathways®l.

In this study, PT, international normalized ratio
and activated PTT were significantly higher in the
control group than in ALL patients, indicating that the
risk of thrombotic tendency is higher. This result is
consistent with the study by Omer ef all'”, who
concluded in their study of Sudanese patients with
hematological and solid malignancy that activated
PTT, PT and platelets in the control group were
significantly higher than those of patients, and these
findings disagreed with Ribeiro and Pui!l.Clinical
and biological causes of coagulopathy were established
in a wide range of patients with untreated childhood
acute leukemia, and it has been found that patients
group have a prolonged PT of greater than 12 seconds,
and activated PTT greater than 45 seconds.

As shown in Table 2, the correlation between the
measurements of coagulation level in ALL and the
control samples is reversed, meaning that the more
severe the ALL, less the normal clot time, and also may
increase the probability of thrombus formation. The
hypercoagulable state may be due to the release of
prothrombotic factors produced by leukemic cells like
tissue factor and cancer procoagulant. Tissue factor is
located mostly on the surface of the cell membrane and
normally remains dormant. When cell death or
apoptosis occurs, the inner membrane phospholipid,
phosphatidylserine, is exteriorized, resulting in the
assembly of the earliest coagulation complex, tissue
factor-factor VIla, thus initiating the coagulation
cascade. Cancer procoagulant is a cysteine proteinase
that activates factor X directly. It has been found in
acute lymphoid and myeloid leukemia; however, its
role in thrombogenesis in acute leukemia has not been
verified clinically!™.

Protein C as a potential coagulation inhibitor was
significantly low in our study group of patients.
Insufficient protein C may lead to thrombosis and may
also increase the hypercoagulability of the blood. This
study agrees with Kevin et all"¥], who found that plasma
levels of protein C were significantly lower in patients
with active ALL than in controls or patients with
remission. In ALL patients with active disease,
functional protein C levels were also significantly
lower than controls; this result is consistent with the
study done by Masanori et al™¥l, who reported that the
concentrations of coagulation inhibitors (protein C,
protein S and plasminogen) significantly decreased in
ten patients with ALL and lymphoma.

On the other hand, the mean number of platelets in
the patient group is 151.2 x 10%/1, which is within the
normal range, but the number of platelets is
significantly reduced compared to the control group in

the ALL patients. Our result, in accordance with Hara
et al™®, was that children had a platelet count of more
than 150 x 10°/1 when diagnosed.

The present study contradicts with Dixit et al'®], in
which  children had  bleeding symptoms,
thrombocytopenia was present in 57 patients (85%)
and 33 (49.3%) had some global coagulation marker
abnormality.

Only two patients had D-dimer levels greater than
200ng/ml, while the rest of the control group and the
other patient had levels within the normal range (less
than 200 ng/ml) This finding agrees with Wei et all'"],
who measured D-dimer levels in different phases of
acute leukemia patients and to explore its significance
in the progress and curative effect of leukemia. After
complete remission, plasma levels of D-dimer had no
significant difference in leukemia case group vs
control. However, Krzysztof et al'™® concluded that the
level of thrombin antithrombin, D-dimer and plasmin
antiplasmin was elevated.

Patients who were recruited in this study were not
in treatment protocol according to our exclusion
criteria, and demonstrated no evidence of disseminated
intravascular coagulation, deep vein thrombosis or
pulmonary embolism. This outcome is consistent with
Payne and Vora’s study!"); they found that venous
thrombosis is more frequent in patients treated for
ALL than other solid malignancies and has distinctive
causes, clinical features and remedies. The reported
incidence varies from 1% to 36%, depending on the
chemotherapy protocol and whether the reported
cases are symptomatic or detected on screening
radiography. The risk is thought to arise from increased
thrombin generation at diagnosis combined with
reduced thrombin inhibitory capacity due to depletion
of circulating anti-thrombin by asparaginase. Our
findings concert with Nowak G! as well, revealing
that ALL is the most common VTE-related malignancy
in children.

CONCLUSION

We conclude that juvenile ALL patients are at high
risk of thrombosis tendency and show no evidence of
existing thrombi, and therefore, many precautions
should be followed in treatment of ALL to avoid
thrombosis formation.
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Short-term prognostic importance of ambulatory
blood pressure variability in patients with

acute ST elevation myocardial infarction
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ABSTRACT

Objective: Blood pressure variability (BPV) is associated
with cardiovascular disease and mortality. The aim of this
study was to determine whether the effect of the ambulatory
BPV on prognosis in acute myocardial infarction (AMI)
patients during one month follow-up.

Design: Prospective study

Setting: The study was carried out at Ondokuz Mayis
University, Medical Faculty, Samsun, Turkey

Subjects: Ninety-two consecutive patients with first ST
elevation AMI (STEMI).

Intervention: BPV indices were measured as a standard
deviation (SD) and coefficient of variation (CV) from the 24-
hour ambulatory blood pressure (BP) monitoring.

Main outcome measures: Evaluate BPV as a prognostic
factor

Results: 24-hour and daytime systolic SD and daytime CV

values were significantly higher in cardiovascular event
group (P<.0001 and P=.001, respectively). No difference
was shown between two groups according to diastolic
BP values. After adjustment for covariates including
age, sex, rate of hypertension, diabetes mellitus and
revascularization treatment, Cox regression analysis showed
that cardiovascular events were associated with 24-hours
and daytime systolic SD (HR:1.13 for 24-hours, HR:1.18 for
daytime) and CV values (HR:1.17 for 24-hours, HR:1.20 for
daytime).

Conclusion: In our study, we found that increased systolic
BPV indices obtained from 24-hour ambulatory BP
monitoring were significantly and independently associated
with cardiovascular event after one month follow-up in
patients with STEMIL

KEY WORDS: ambulatory blood pressure monitoring, diastolic pressure, myocardial infarction, prognosis, systolic pressure

INTRODUCTION

Epidemiological studies have established a strong
association between elevated blood pressure (BP) and
coronary artery diseasel'l. However, the impact of BP
on outcomes in acute myocardial infarction (AMI) is
unclear?®l., BP is not a constant variable, it shows
noticeable oscillations during short- and long-term!.
Blood pressure variability (BPV) has been shown to be
a predictor of cardiovascular disease and mortality®™!!,
although there are discrepant results!!?!4.

Address correspondence to:

There have been a number of reports that day time
BPVI®, night-time BPVI¢!7 and 24-hour BPVI3 ! were
associated with cardiovascular outcomes. Increased
systolic BPV has been shown to be a better predictor of
all-cause and cardiovascular mortality?®”, strokel0?!l
and cardiac diseasel®!!. Although the prognostic
significance of BPV has been evaluated in different
cohorts such as an untreated or treated hypertensive
subjects and a general population, it has not been
evaluated enough in AMI patients®. Also, it is
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controversial that which time period and which
measures of blood pressure component, either alone or
combined, is more important in ambulatory BPV
measurements'®!. The aim of this study was to evaluate
the one month prognostic value of BP variability
estimated with standard deviation (SD) and coefficient
of variation (CV) for the day time, night time, 24-hour
systolic and diastolic BP in patients with AML

SUBJECTS AND METHODS
Patient population

This prospective study was performed in the
cardiology departmentin Ondokuz Mayis University,
Samsun, Turkey. In this prospective study, 116
consecutive patients with their first ST elevation AMI
(STEMI) were enrolled. All patients had been
admitted to our clinic within 12 hours of STEML
STEMI was diagnosed according to the presence of
ST-segment elevation 22 mm in adjacent chest leads,
ST-segment elevation >1 mm in two or more standard
leads, or a new left bundle branch block and positive
cardiac markers. Patients with chronic renal failure,
prior AMI, inappropriate readings on 24-hour
ambulatory BP monitoring and patients who refused
to participate were excluded from the study. During
the in-hospital period, invasive and medical therapy
were performed based on current guidelinesl. The
study protocol was approved by the ethical committee
of Ondokuz Mayis University, and written informed
consent was obtained from all patients.

Finally, 92 patients (74 male, 5511 years) were
included. The patients were followed up for the
development of cardiovascular events (all-cause
mortality, recurrent myocardial infarction, recurrence
of angina pectoris) one month after AMI. Accordingly,
patients were assigned into two groups: patients
with cardiovascular events (group 1, n=25) and
patients without cardiovascular events (group 2,
n=67).

Ambulatory blood pressure monitoring
Ambulatory BP was recorded using the fully
automatic monitor (Spacelabs 90207; Spacelabs
Medical, Redmond, WA) to take a measurement
throughout the 24 hours. It was made in the coronary
care unit before the cardiovascular event. Ambulatory
BP measurements were not made in the presence of
hemodynamic instability requiring inotropic agent
or nitroglycerin. An appropriate sized cuff was
placed to the nondominant arm for every patient.
Monitors were programmed to take a BP recording
every 30 minutes during the day time (07 am to 11
pm) and every hour night-time (11 pm to 07 am). If
the monitor failed to obtain a BP recording on the
first attempt, it would automatically retry the

measurement two minutes later. Three time periods
were examined: day time, night-time and the 24-hour
period. Average systolic and diastolic BP were
calculated for 24-hours, day time and night-time. BP
variability was calculated using the SD of the average
BPs for every three time periods. The CV of BP
(expressed as percent of SD/average BP) was also
calculated for every time period.

Echocardiography

Two dimensional echocardiographic examinations
were performed with a Vingmed cardiac ultrasound
unit using a 2.5 MHz transducer in three (2-4) days
after AMI and the results were assessed by two
cardiologists. Left ventricular ejection fraction and
wall motion score index were measured in all patients
by  two-dimensional  echocardiography.  Left
ventricular ejection fraction were assessed using the
biplane Simpson’s method. Wall motion score index
were determined according to the 16-segment left
ventricle segmentation model by assigning a segmental
score (1 =normal or hyperkinetic; 2 = hypokinetic; 3 =
akinetic and 4 = dyskinetic) and it was calculated by
dividing the sum of all scores by the total number of
segments analyzed®!.

Clinical endpoint

The endpoints were adjudicated by the incidence of
cardiovascular events during the one-month follow-
up, including all-cause mortality, recurrent myocardial
infarction (in-hospital or discharged) and recurrence
of angina pectoris (decided according to the expression
of the patient after the careful rule-out of several non-
cardiac causes of chest pain). When monthly contact
was not sufficient, a researcher made phone calls for
missing subjects.

Statistical analysis

For continuous variables, the data are reported as
mean = SD if it shows normal distribution and median
(interquartile range) if it is skewed distribution.
Categorical variables were expressed in numbers and
percentages. Group frequencies were compared by
chi-square test. Parametric variables were analyzed by
independent  sample  Student’s  t-test, and
nonparametric variables were analyzed by the Mann-
Whitney U test. The cut-off points for each blood
pressure variability index to predict cardiovascular
event were obtained wusing receiver operating
characteristic (ROC) curve analyses. Thus, values of
the area under the curve were also calculated by ROC
analysis. The effect of various BPV on survival was
evaluated by using the multivariable Cox regression
model. The covariates included in the Cox model were
age, sex (men/women), hypertension (no/yes), diabetes
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Table 1: Baseline clinical and echocardiographic parameters

Group 1

Group 2

Variables (n=25) (0=67) P-value

Age (years) 62.1+11.7 55.4+10.7 011
Male sex (%) 21 (84%) 58(86%) .753
BMI (kg/m2) 25.9+3.3 27.4+4.8 154
Diabetes mellitus (%) 6(24%) 15(22%) .870
Hypertension (%) 10(40%) 13(20%) .042
Smoking (%) 16(64%) 46(68%) 672
LVEF (%) 44.3+10.0 46.5+8.8 316
IVS (mm) 12.5(10-13) 12(10-14) .591
WMSI 1.5(1.2-1.7) 1.3(1.1-1.5) .386
CK-MB 170(118-391) 245(141-438) 419
Anterior localisation 15(60%) 35(52%) .506
Revascularization therapy 24(96%) 66(98.5%) 463
Medication

Betablocker 20(80%) 62(92%) .086

ACE-I 24(96%) 56(83%) 116

Statin 25(100%) 66(98%) 539

Acetylsalicylic acid 25(100%) 67(100%) 1.0

Values are mean+SD, median (interquartile range); BMI: body mass index; LVEF: left ventricular ejection fraction; IVS: interventricular

septum; WMSI: wall motion score index; CKMB: creatine kinase MB; ACE-I: angiotensin converting enzyme inhibitor

mellitus  (no/yes), revascularization  (primary
angioplasty or thrombolytic treatment and medical
treatment). Adjusted hazard ratio and 95% confidence
interval for the significant Cox model factors were
calculated. The statistical analyses were performed
using SPSS 18.0 statistical software (SPSS Inc. Chicago,
IL, USA). P-value of less than 0.05 was considered as
statistically significant.

RESULTS

During follow-up, a total of twenty-five patients
developed a cardiovascular event (group 1), whereas
remaining 67 patients did not develop any
cardiovascular events (group 2). Cardiovascular
events (n=25) included four cases of nonfatal acute
myocardial infarction, 15 cases of recurrent angina
pectoris and six cases of cardiac death.

Baseline and clinical characteristics of groups were

Table 2: Ambulatory systolic blood pressure variables for 24-hour
mean, day time and night-time blood pressure

Group 1

Group 2

Systolic blood pressure (n=25) (n=67) P-value
24-hour mean (mmHg) 115.4+13.3 112.0+11.2 220
Day time mean (mmHg) 114.1+12.3 111.3+12.0 331
Night-time mean (mmHg) 116.8+17.2 112.7+11.9 .305
24-hour SD (mmHg) 9.3(8.0-11.3)  8.8(6.8-10.0) .030
Day time SD (mmHg) 10.4+2.9 8.2+1.9 <.0001
Night-time SD (mmHg) 9.6(9.0-11.7)  7.9(6.7-9.5) .08
24-hour CV (%) 8.2(7.3-10.6)  7.7(6.1-8.6) .052
Day time CV (%) 9.242.7 7.4+19 .001
Night-time CV (%) 9.0(7.1-11.1)  7.1(6.2-8.2) 207

Values are mean+SD, median (interquartile range); SD: standard
deviation; CV: coefficient of variation

similar, except for the age and history of hypertension
(Table 1). Mean age was significantly higher in group 1
compared to group 2 (61 years vs 55 years, P=.011).
The rate of hypertension was higher in group 1 (40%
vs 20%, P=.042). Fifty patients had anterior and forty-
two patients had inferior AMIL Clinical endpoints
developed in 16% of patients with anterior AMI and
10% of patients with inferior AMI (P=.506). Thirty-one
patients were treated by primary angioplasty and
fifty-nine patients had thrombolytic therapy. There is
no difference between the two groups in terms of
revascularization therapy (P=.463). Revascularization
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Fig 1: Box plot representation of the mean systolic SD values for 24-
hour, day time and night-time in two groups.
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Fig 2: Box plot representation of the mean systolic CV values for 24-
hour, day time and night-time in two groups.

therapy was not performed in two patients; they
received medical therapy alone.

Ambulatory systolic BP variables for 24-hour, day
time and night-time BP are shown Table 2. Twenty
four-hour systolic SD and day time systolic SD values
were significantly higher in group 1 compared to
group 2 (P=.030, P <.0001, respectively; Figure 1). Also,
only day time systolic CV values were significantly
higher in group 1 (P=.001; Figure 2). Night-time
systolic SD and CV values did not differ in the two
groups.

Ambulatory diastolic BP variables for 24-hour, day
time and night-time BP are shown Table 3. No
difference was shown between the two groups
according to both day time and night-time diastolic

o} ROC Curve

Systolic blood pressure C::;;g)l CZ;(:;};)Z P-value
24-hour mean (mmHg) 69(64.5-76.5) 69(64-76) .802
Day time mean (mmHg) 69.7+7.8 69.68.8 959
Night-time mean (mmHg) 71.4+10.7 70.248.1 569
24-hour SD (mmHg) 8.1(6.2) 7.4(6.0-8.6) 212
Day time SD (mmHg) 8.5+3.4 7.4+1.9 .053
Night-time SD (mmHg) 8.6(6.5-9.1) 7.3(6.0-8.5) 971
24-hour CV(%) 11.4(82-13.7) 10.7(8.6-12.6)  .286
Day time CV(%) 8.1(6.0-11.6)  9.5(6.3-12.6) .089
Night-time CV (%) 11.3(8.3-14.5) 10.7(8.2-127)  .871

Values are mean+SD, median (interquartile range); SD: standard
deviation; CV: coefficient of variation

BPV indices. Although the history of hypertension
was significantly higher in group 1 (Table 1), the 24-
hour, day time and night-time average systolic and
diastolic BP levels were similar between the two
groups (Tables 2 and 3).

To determine the cut-off values of BP variables for
predicting cardiovascular event, ROC analyses were
performed. The cut-off values of 9.15 mmHg with 69%
sensitivity and 67% specificity (area under the curve:
0.737,95% CI: 0.618-0.857, P=.001) for day time systolic
SD (Figure 3a) and cut-off values of 7.8% with 69%
sensitivity and 68% specificity (area under the curve:
0.718, 95% CI: 0.580-0.812, P=.003) for day time systolic
CV (Figure 3b) were found to be higly sensitive and
specific for predicting early-term cardiovascular event
after STEML

Day time and 24-hour systolic BP variability were
independently associated with cardiovascular events
in the multivariable Cox regression analysis (Table 4).
In multivariable Cox regression analyses, hazard ratio
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Fig 3: The receiver operating characteristic (ROC) curve for the day time systolic SD (a) and day time systolic CV (b) to predict cardiovascular

event.
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Table 4: Multivariable Cox regression analyses of systolic and diastolic blood pressure variability for cardiovascular events

Sytolic blood pressure Diastolic blood pressure
Blood pressure variability
HR (95% CI) P-value HR (95% CI) P-value
24-hour SD 1.13 (1.008-1.286) .037 1.06 (0.94-1.21) 318
Night-time SD 1.06 (0.93-1.20) 332 0.98 (0.85-1.12) 795
Day time SD 1.18 (1.04-1.34) .008 1.09 (0.97-1.22) 137
24-hour CV(%) 1.17 (1.006-1.374) 042 1.03 (0.95-1.13) 373
Night-time CV(%) 1.06 (0.91-1.23) 425 0.98 (0.89-1.08) 748
Day time CV (%) 1.20 (1.04-1.39) .012 1.04 (0.97-1.11) 202

*Cox models adjusted for age, gender, hypertension, diabetes mellitus and revascularization therapy, SD: standard deviation; CV: coefficient

of variation; HR: hazard ratio; Cl:confidence interval

(95% CI) of the SD of 24-hour systolic BP was 1.13
(1.008-1.286; P=.037), SD of day time systolic BP was
1.18 (1.04-1.34; P=.008), CV of day time systolic BP was
1.20 (1.04-1.39; P=.012) and CV of 24-hour systolic BP
was 1.17 (1.006-1.374; P=.042). The SD and CV of
diastolic BPV were not associated with cardiovascular
events.

DISCUSSION

In our study, we found that ambulatory systolic
BPV during day time and 24-hours was significantly
associated with increased risk of cardiovascular
events among patients with AMI after the adjustment
for age, sex, history of hypertension, diabetes mellitus
and revascularization therapy in one month follow-
up. Also, day time, night-time and 24-hour ambulatory
diastolic BPV indices and night-time systolic BPV
indices were not associated with cardiovascular
events.

The clinical significance of BPV is still controversial.
In the studies reporting association between BPV and
cardiovascular risk, inconsistent results have been
obtained. Although some studies have reported
associations between BPV and clinical endpoints>!!,
some studies have reported no association!*4.,
Additionally, some studies related to BPV were
conducted under non-acute cardiovascular situations
and most of the previous studies focused on clinical
outcomes in hypertensive patients. After all, we
conducted this study to determine whether there is
an effect of the blood pressure variability on prognosis
in AMI patients.

Generally, increased systolic BP is the more
accepted variable than diastolic BP for predicting
coronary heart disease, stroke and heart failurel?-2,
Also, increased systolic BPV has been shown to be a
better predictor of all-cause and cardiovascular
mortality®”. In our study, 24-hour and day time
systolic BPV indices estimated as an SD and CV were
independently associated with cardiovascular events.
In a study by Sander et al, raised day time systolic

BPV is associated with an increased relative risk of
the development of early atherosclerosis and of
cardiovascular events during 3.3 years of follow-
upl®l. Their prospective study showed that day time
systolic BPV is a strong predictor of carotid artery
wall thickness, a marker for early atherosclerosis,
progression  independent  from  established
cardiovascular risk factors!l. In the Ohasama study,
increased ambulatory systolic BPV in 1542 subjects
was found to be independent predictors of
cardiovascular mortality?®!. Kikuya et al have found
that in subjects with a day time systolic SD 216
mmHg, the rate of cardiovascular mortality was
significantly higher than in subjects with a systolic SD
<16 mmHg™. In the present study, according to ROC
analysis, day time systolic SD >9.15 mmHg and day
time systolic CV >7.8% were found to be highly
sensitive and specific for predicting early term
cardiovascular event after STEMI.

In our study, diastolic BPV were not found to be
associated with cardiovascular events for each time
period. In the PAMELA study, the increased risk of
cardiovascular mortality related with an increased
BPV was more evident in diastolic BPVB!. Researchers
had explained that their result may be related with a
relatively high number of young and middle-age
patients based on the prognostic significance of
increased systolic BP associated with aging®!l.
Although the age of the patients in our study was
similar to the PAMELA study, there was no difference
between the two groups according to diastolic BPV
indices.

Factors affecting BPV have not been fully
explained. There is some evidence to suggest that
BPV is influenced by a number of neural, humoral,
behavioral and structural factors. It has been
suggested that arterial stiffness and baroreflex
regulation of blood pressure may be factors leading
to increased BPV2. Also, day time BPV is influenced
by BP fluctuations during daily activities or daily
stressors. During sleep, BP is less affected by
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occasional triggers®. In our study, the effects of daily
activities on the BPV were excluded due to the fact
that our patients were in the coronary intensive care
unit. In the substudy of the Syst-Eur trial, Pringle et al
found that increased night-time systolic BPV was a
risk factor for stroke, even after adjusting for BP level
and other confounding variables®. However, in our
study, the BPV during night-time was not associated
with prognosis. This may be related to timing of
ambulatory BP measurement. The timing and
frequency of BP measurement are important. The
evaluation of the 24-hour BP SD can be inaccurate
when the interval of BP readings is lower than 15 or
20 minutes®. In the present study, BP was measured
every 30 minutes during the day time and every 60
minutes during the night time. Thus, the results of
our study should be confirmed by ambulatory BP
measurements at a different interval in day time.

The association between increased BPV and
cardiac outcome in AMI patients may be partly
explained by the inverse relation between BPV and
heart rate variability®. Heart rate variability
positively ~ correlates  baroreflex  sensitivity.
Diminished baroreflex function is associated with
increased stiffness and decreased compliance of the
large elastic arteries®!. Also, poor outcomes in
patients with reduced heart rate variability has been
reported in AMIP%], Our study cannot prove the
causal effect of BPV on the cardiac outcomes, but
may suggest that it may be a possible prognostic
marker.

Although the rate of hypertension was
significantly higher in the cardiovascular event
group, we found that the 24-hour, day time and
night-time average systolic and diastolic BP levels
were similar in the two groups. In a study of the
relation between ambulatory BPV and restenosis
after percutaneous coronary intervention performed
by Cay et al, they showed that BPV indices are
significantly and independently associated with
stent restenosis. They supposed that increased risk of
restenosis may be related with impairment of
endothelial function owing to increased BPV. The
patient population in their study consisted of
normotensive individuals. For this reason, the result
of their work wasindependent of known hypertension
and coronary artery disease association™. In our
study, systolic BPV indices were found to be
associated with prognosis in multivariate Cox
regression analysis after adjustment for hypertension.

BPV is characterized by two different periods;
short-term BPV occurring within a 24-hour period
(minutes to days) and long-term BPV occurring over
more-prolonged periods of time (visit-to-visit, days,
weeks, months)®!. Data collection and evaluation for

short term BPV indices is easier compared to long-
term BPV indices™”. Our data were obtained by 24-
hour ambulatory BP measurements as a short term
BPV.

In our study, mean age was significantly higher in
the cardiovascular event group. This finding is
consistent with above-mentioned information
regarding the relationship between increased BPV
and decreased arterial compliance and baroreflex
sensitivity, since both baroreceptor sensitivity and
arterial compliance decrease with agel*#2.

There are several study limitations. First, the
study included a relatively small number of patients.
Second, cardiovascular events related recurrence of
angina pectoris was not confirmed by coronary
angiography. Also, the data about coronary
angiography were not collected (i.e. single or
multivessel disease, thrombolysis in myocardial
infarction flow). Third, the analysis was performed
on both hypertensive and normotensive patients,
although there were no significant differences in the
24-hour mean systolic BP and 24-hour mean diastolic
BP between the two groups. Fourth, our study
cannot prove the causal effect of BPV. Fifth,
ambulatory BP measurements were made in
coronary intensive care units. The relative impacts of
day time and night time environment (i.e. lighting,
noise) in the coronary intensive care unit may be
effective on variations. Lastly, the short-term
variability was investigated in our study. Visit-to-
visit BPV after discharge should also be obtained to
evaluate long-term prognosis.

CONCLUSION

We found that the increased systolic BPV indices
obtained from 24-hour ambulatory BP monitoring
were significantly and independently associated
with cardiovascular event, including cardiac death,
reinfarction and recurrent angina pectoris in patients
with STEMI. Risk stratification of patients with AMI
isimportant in clinical decision regarding subsequent
treatment. In addition to previously well-defined
risk factors, we may suppose that the ambulatory
systolic BPV indices may be helpful in risk
stratification of AMI patients. Prospective studies are
needed to assess whether there is an association
between the BPV and prognosis in patients with
AML
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ABSTRACT:

Objective: To assess the effect and outcomes of the delay
interval between transurethral bladder tumor resection
(TURBT) and radical cystectomy (RC) on pathologic
upstaging and the survival of the patients

Design: Retrospective study

Setting: Department of Urology, Health Sciences University,
Bozyaka Training and Research Hospital, Izmir, Turkey
Subjects: We enrolled 145 patients who underwent RC
between March 2006 and October 2016 with stage >T2 after
TURBT in our tertiary reference center.

Interventions: Radical cystectomy

Main outcome measures: Time to RC and the effects of delay
in RC on cancer-specific survival (CSS) and overall survival
(OS).

Results: A cut-off value for time to RC on pathologic up-
staging in receiver operating characteristic curve analyses
was found to be 40.5 days. There were 68 patients in group 1
(<40.5 days) and 77 patients in group 2 (>40.5 days) according
to waiting time. Postoperative creatinine at third month
after RC, pathological stage and surgical margin positivity
was higher in group 2 than group 1 (P=.003, P=.018, P=.003).
OS was 61.7+6.2 months and 43.1+5.8 months; CSS was
70.8+6.4 months and 57+6.9 months in group 1 and group 2
respectively (P=.013, P=.044).

Conclusion: Prolonged surgical wait times resulted in worse
overall survival. The suggested optimum waiting time from
transurethral bladder tumor resection to radical cystectomy
was <6 weeks (40.5 days).

KEY WORDS: muscle-invasive bladder cancer, radical cystectomy, survival, waiting time

INTRODUCTION

Bladder cancer comprises a heterogeneous group
of tumors. On average, 70% of bladder tumors present
as non-muscle-invasive bladder cancer (NMIBC), the
remaining 30% as muscle-invasive cancer (MIBC)!!.
Diagnostic transurethral bladder tumor resection
(TURBT) represents the standard initial, preoperative
diagnostic procedure for NMIBC. This is often
followed by adjuvant (additional) therapy, which
reduces the chances of the cancer recuring. However,
despite all treatment efforts, nearly one-third of these
tumors progress to invasive disease requiring more
radical treatment modalities. Contemporary demand
for radical extirpative surgery is driven not only
by the 20% of MIBC cases diagnosed de novo each
year, but also by the 15-30% of patients with NMIBC
who progress to muscle invasion despite intravesical

Addpress correspondence to:

therapy!?. The aggressive nature of the disease requires
timely treatment, but this can be challenging for
various reasons’. Radical cystectomy (RC) procedure
continues to carry serious perioperative morbidity
and mortality, which causes long indecision periods
for both physicians and patients to choose RC. Most
patients may be reluctant to undergo major surgery
and postpone the decision to undergo RC or request a
second operation®l.

Delays in therapy could decrease patient chances
of survival by enabling further tumor invasion or
systemic spread™. A major problem to determine the
factors that contribute to delay to RC are discrepancies
in the definition of surgical wait times among bladder
tumor studies (i.e. time between consultation with
an attending physician and surgery, time between
urologic consult and hospitalisation, time between
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initial diagnosis and hospitalisation)®. Several
factors may contribute to delay to RC and are both
health care system-related and patient related?.
First of all, hematuria is not being cared enough by
both physicians and patients. The persistent use of
intravesical therapy for high risk non-muscle-invasive
disease despite recurrence and/or progression is
another reason for delay!®. Also, some centers had
overzealous desire to preserve the bladder. Bruins et
al reported advanced age was associated with delayed
RC that presumably reflects a higher comorbidity rate
requiring extensive and time consuming preoperative
medical evaluation®. Whatever the reason for the
delay in treatment, the result is poor survival.

In the present study, by acknowledging the fact
that the delays in the treatment of bladder cancer
would have a negative impact on survival, we aimed
to discuss what should be the ideal surgical time for
RC in the context of the literature.

SUBJECTS AND METHODS

A total of 178 patients who underwent RC between
March 2006 and October 2016 were retrospectively
evaluated. The study was planned according to the
Declaration of Helsinki. Patients with non-urothelial
bladder tumors and NMIBC who underwent RC
were excluded from the study. We retrospectively
enrolled 145 patients who had complete follow-up
data and diagnosed as stage T2 in pathologic and
radiologic data after TURBT in our tertiary reference

center.  Clinicopathological features, including
age, gender, method for obtaining preoperative
histological evidence (diagnostic TURBT), tumor
stage, the presence of variant histology (glandular
differentiation, sarcomatoid differentiation, squamous
differentiation), concomitant carcinoma in sity,
lymphovascular invasion, lymph node metastasis
and prognostic outcomes were collected. All patients
received diagnostic TURBT before the eventual RC.
RC with pelvic lymph node dissection was applied
as the main therapy for all patients as soon as early after
the initial diagnostic TURBT. The final pathological
data analyzed in this study were based on post-RC
standard pathological procedures. Tumor stage was
assessed according to the Union for International
Cancer Control TNM classification of malignant
tumors 2002. Tumor grade was assessed according to
the World Health Organisation classification of 1973.
Follow up schedule includes physical examination,
complete blood count and renal and hepatic function
tests, electrolytes and urine cytology at every three
months, additionally a computed tomography scan
(every six months) until the third year, followed by
annual imaging thereafter. Local recurrences were
defined as those occurring within the soft tissue
field of exenteration, which is inside the bony pelvis.
Distant recurrences were those occurring outside the
pelvis. Pathologic upstaging is defined as upstaging
of clinical stage at the final pathology after RC. Time
to RC was defined as the period from the date of last

Table 1: Preoperative patient characteristics by time to radical cystectomy

Time to radical

Time to radical

Variables cystectomy <40.5 days cystectomy >40.5 days P*
(n=68) (n=77)
Age 64.2+9.7 64.5+8.5 .989
Gender 091
Female 9 4
Male 59 73
Preoperative hydronephrosis 504
Positive 22 29
negative 46 48
Preoperative T stage 374
T2 67 74
T3 1 3
Preoperative tumor grade 541
Grade 1 1 0
Grade 2 2 3
Grade 3 65 74
CIs 503
Positive 18 24
Negative 49 51
Variant histology .330
Positive 13 10
Negative 55 66
Operation time (hours) 5.9+1.1 5.6+1.2 1
Preoperative creatinine (mg/dl) 1.240.5 1.3+0.5 .059

*Mann Whitney U test and Pearson Chi-square test
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Table 2: Postoperative patient characteristics by time to radical cystectomy

Time to radical

Time to radical cystectomy

Variables cystectomy <40.5 days >40.5 days P*
(n=68) (n=77)
Postoperative T stage 018
<T1 10 8
T2 40 31
T3 6 21
T4 12 17
Postoperative tumor Grade 283
1 2 3
2 4 1
3 55 69
Surgical margin positivity
Positive 6 17 027
Negative 60 57
Number of dissected lymph node 12.445.5 11.4+4.3 .353
Number of positive lymph node 0.5+1.7 0.7¢1.5 134
Lymph node metastasis 167
Positive 55 53
Negative 11 19
Invasion of prostate .603
Positive 9 8
Negative 55 64
Invasion of urethra 261
Positive 3 7
Negative 62 66
Lymphovascular invasion 925
Positive 12 13
Postoperative 3-month creatinine(mg/dl) 1.2+0.6 1.6+0.7 .003
A creatinine 0.1+0.5 0.3+0.7 .089
Perineural invasion 836
Positive 9 11
Negative 57 63
Early medical complication 408
Positive 16 18
Negative 16 56
Early surgical complication 244
Positive 24 31
Negative 41 35
Hospitalisation time(days) 11.946.6 12.345.5 .240
Upstaging .005 OR:2.66
Positive 19 40
Negative 49 37
Overall survival (months) 61.746.2 43.1+5.8 013
Cancer specific survival (months) 70.8+6.4 5746.9 044

* Mann Whitney U test and Pearson Chi-square test
OR: Odds ratio

TURBT to the date of RC. A cut-off value for time to RC
on pathologic up-staging was found and a comparison
of different parameters was made according to this
cut-off value. Overall survival (OS) was calculated
from the date of cystectomy to the date of death. The
primary objective was to assess outcomes of time to
RC and the effects of delay in RC on cancer-specific
survival (CSS) and OS.

Statistical anaylsis

Data were analyzed using the Statistical Package
for Social Sciences, version 20.0 (SPSS, Chicago, IlI)
software program. Kruskall-Wallis test and Pearson

Chi-square test analyses for waiting time were used
between upstaging and non-upstaging groups.
Receiver operating characteristic curve analysis were
used to determine the cut-off value of time to RC
(waiting time) on pathologic upstaging and sensitivity
and specificity rates of the value. Patients were divided
into two groups as below the cut-off (Group 1) and
above the cut-off (Group 2) values. Then, to compare
waiting time groups, the Mann-Whitney U test was
used for statistical analysis. In addition, Kaplan-Maier
survival analysis was used for OS and CSS times
between the waiting time groups. Data are given as
mean+SD. However, results of analysis are given as
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Fig 1: Kaplan-Maier Survival plot for overall survival and analysis
result

median data. Statistical significance was defined as P
<.05.

RESULTS

Preoperative and postoperative patient
characteristics by time to RC were shown in Table
1 and Table 2. There were 13 female and 132 male
patients with a mean age of 64.4 years (range: 32-83).
Mean follow-up time was 31.6£31.8 months (range:
1-116). The mean time to RC was 46.8+17.8 days
(range:15-120). Patients waiting time was 42.6+12.5
days in the non-upstaging group and 53.1+22.1 days in
the upstaging group (P<.001). A cut-off value for time
to RC on pathologic up-staging in receiver operating
characteristic curve analyses was found to be 40.5 days
(AUC: 0.637, P=.005) with a sensitivity of 67.2% and
specificity of 56.5%. There were 68 patients in group
1 (<40.5 days) and 77 patients in group 2 (>40.5 days)
according to waiting time.

There was statistically no difference between
the two groups in terms of preoperative data (age,
sex, stage, grade, presence of carcinoma in situ,
hydronephrosis, preoperative creatinine value). There
also was statistically no difference between the two
groups in terms of postoperative grade, presence of
variant histology, number of lymph nodes removed,
number of positive lymph nodes, percentage of positive
lymph nodes, perineural and lymphovascular invasion
and urethral invasion. Postoperative creatinine at
third month after RC, pathological stage and surgical
margin positivity was higher in group 2 than group 1
(P=.003, P=.018, P=.003).

OS and CSS of all patients are 52.7+4.4 months and
64.3+4.8 months respectively. OS was 61.7+6.2 months
and 43.1+5.8 months, and CSS was 70.8+6.4 months

Survival time [months)

Fig 2: Kaplan-Maier Survival plot for cancer-specific survival and
analysis result.

and 57+6.9 months in group 1 and group 2 respectively
(P=.013, P=.044; Figure 1 and Figure 2).

DISCUSSION

RC with pelvic lymph node dissection has been
used as the standard therapy for MIBC and NMIBC
which progresses to invasive disease, but the five-
year survival after RC for clinically localized MIBC
is only approximately 50%". The five-year OS and
tumor-specific survival for patients with extravesical
stage are only 30% and 37%, respectively®. Data from
large cystectomy series demonstrate that the majority
of deaths occuring within five years of cystectomy are
due to bladder cancer?!. RC, and the urinary diversion
associated with it, can be an overwhelming concept to
patients and their caretakers at first presentation!?. On
the other hand, when the disease becomes metastatic,
especially due to delay in the treatment, treatment
becomes difficult. Metastatic bladder cancer was the
terminal stage of this malignancy and had rather low
survival rates after the diagnosis. Despite a favorable
initial response to chemotherapy, long-term OS was
achieved by very few patients and the median OS of
metastatic bladder cancer typically plateaued at 14-
15 months!!l. In the present study, by acknowledging
the fact that the delays in the treatment of the disease
would have a negative impact on survival, we aimed
to discuss what should be the ideal surgical time for
treatment in the context of the literature. Our clinical
approach is to perform RC as soon as possible after the
last TURBT.

Longer wait times are associated with cancer
related deaths. Prolonged wait times increase the
risk of micrometastatic disease. Since malignant cells
require time to growth, spread systematically and
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eventually cause death, the impact on survival would
manifest late (18 months) after surgery*. A number of
studies from tertiary referral centers have investigated
the effect of time from MIBC diagnosis to RC on
staging and survival®. There is an ongoing argument
about the period from the date of last TURBT to the
date of RC. While some authors advocate that delayed
RC adversely affects survival, the others suggest that
there is no effect of delayed RC to survival. Sanchez-
Ortiz et al reported a higher pathologic upstaging
rate and decreased OS in patients in whom RC was
delayed for >12 weeks!!!l. Chang ef al reported higher
extravesical disease rates in patients in whom RC was
delayed for >3 months!'?. A population-based study
from the USA SEER database analysed patients who
underwent a cystectomy between 1992 and 2001,
also concluded that a delay of more than twelve
weeks has a negative impact on outcome and should
be avoided™. In another study, Lee et al concluded
that a cystectomy delay of 3.1 months undermines
patient survival, likely through the development of
micrometastases, since local stage progression is not
apparent at this point. Most delays are avoidable
and should be minimized™. Nielsen ef al reported
that a delay of RC >3 months in three American
centres was not associated with a worse clinical
outcome!®. Liedberg et al found that treatment delay
did not influence disease specific survival in their
study with 141 patients who underwent RC due to
locally advanced bladder cancer™. Furthermore,
treatment delay was not significantly longer in cases
that progressed compared to those with equal or
lower pathological stage in the cystectomy specimen.
Ayres et al investigated whether a delay >3 months
would have the same effect in the United Kingdom!”..
Initially they found, in agreement with Nielsen et al,
that cystectomy within 90 days of diagnosis had no
effect on OS for MIBC (n=955). However, analysis of
T2 tumours showed a statistically significant survival
benefit if patients had surgery within 90 days of
diagnosis (n=543; HR: 1.40; 95% CI: 1.10-1.79).

In the current study, we have found the mean time
to RC was 46.8 days (15-120). Our study results revealed
that there was statistically significant difference
between the groups of non-upstaging and upstaging
according to time to RC. Patients waiting time for
RC was 42.6£12.5 days vs 53.1+22.1 days in the non-
upstaging and upstaging groups, respectively. The
delays in the treatment due to waiting for cystectomy
appear to result in upstaging of cancer. Our results
suggest that an ideal wait time is 40.5 days. When
we compared the two groups with a threshold value
of 40.5 days for time to RC, the pathologic stage was
found to be significantly different between the patients
who underwent RC <40.5 days and >40.5 days. The

upstaging was especially prevalent in T3 and T4 stages.
While there were pathologically 18 patients with T3-T4
stage underwent RC in <40.5 days, 38 patients had T3-
T4 stage underwent RC in >40.5 days. Renal function is
more affected in the delayed group which may cause
the difficulty for possible adjuvant therapies such as
chemotherapy. Also, there were significantly higher
surgical margin positivity in the delayed group. These
findings suggest that delay in RC causes declining
results in organ-confined disease which lead to
adjuvant therapies to be considered to reach increased
CSS. Our findings are compatible with other studies.
In a similar study, Kulkarni et al suggested that a 40-
day window between TURBT and cystectomy is an
ideal maximum wait time, and the risk of death from
bladder cancer increased significantly after 40 days!*.

Primary goals in all cancer treatments are to
improve CSS and OS. Sanchez-Ortiz et al reported that a
more than 3-month delay after the diagnosis of muscle
invasion may be correlated with advanced pathologic
stage and decreased survival'!l. In another study, Gore
et al offered an early cystectomy which performed
within three months after the muscle-invasive
diagnosis was confirmed to improve survivall®.

A generally accepted opinion in many studies is
that any period to RC exceeding 12 weeks has been
associated with more advanced stages and poor
survivalt"4181 Our results also revealed that delay in
RC worsened CSS (70.8+6.4 vs 57+6.9 months) and OS
(61.746.2 vs 43.145.8 months).

The present study had several limitations with
its retrospective design and the lack of information
regarding the time of initial symptomatic presentation
and the reasons for the delay in performing RC. We are
limited somewhat by the unknown selection criteria
and small numbers of patients.

CONCLUSION

Our data suggest that optimum wait time for
patients undergoing cystectomy is <6 weeks (40.5
days). It should be remembered that undesirable
delays in the cancer therapy will have a negative
impact on the survival of the patient in the future
period. In order to minimize delay to cystectomy and
improve survival, true modifications in health system
and surgical approaches should be done.
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ABSTRACT:

Objective:  Methicillin-resistant  Staphylococcus  aureus
(MRSA) represents a big challenge to the health system by
causing hospital-acquired infection. It showed variation in
epidemiology and anti-bacterial sensitivity with time and
place. This study aimed to determine the distribution and
rate of MRSA contamination of surfaces and the health care
workers (HCWs) hands in the intensive care unit (ICU) and
sensitivity pattern to antibiotics.

Design: Cross-sectional study

Setting: Faculty of Pharmacy, Al-Zaytoonah University and
Jamil Totanji hospital

Subjects: Samples were taken from 129 surfaces and HCWs
hands.

Intervention: Samples were taken with cotton swabs
streaked on Mannitol Salt Agar, then on blood agar to isolate
Staphylococcus aureus. Staphylococcus aureus were stained with
gram stain and catalase and coagulase tests were performed.

Disk diffusion and E-test were used to determine MRSA and
resistance pattern. Polymerase chain reaction was used to
confirm the presence of mecA gene.

Main outcome measures: Prevalence and distribution
of MRSA in ICU environment and HCWs hands and
antibacterial susceptibility pattern

Results: The prevalence of MRSA was 20% to the total
number of samples and 30% of S. aureus samples. MRSA
contamination of surfaces was determined. Among the 14
HCWs samples, the rate of MRSA isolates were 28%. No
vancomycin-resistant MRSA could be isolated. Resistance
to clindamycin and co-trimoxazole were 81% (including
inducible resistance) and 29% respectively. All tested MRSA
samples were positive for mecA gene.

Conclusion: MRSA is prevalent significantly in the ICU and
HCWs hands to represent a potential source of hospital-
acquired infections in the ICU.

KEY WORDS: anti-bacterial sensitivity, Methicillin-resistant Staphylococcus aureus, surveillance

INTRODUCTION

Since its discovery in 1961 by British scientists,
Methicillin-resistant Staphylococcus aureus (MRSA) has
presented a challenge to health in terms of increasing
prevalence and seriousness of infections that it
causes!!l. It is now endemic in most hospitals and
communities worldwide®*. The incidence of MRSA
infection in intensive care units (ICUs) is high and of

Addpress correspondence to:

particular importance due to the presence of critically
ill patientstl. Health care workers (HCWs) and the
hospital environment including surfaces and patient-
care equipments have been implicated as sources of
infections!®. Surveillance of the ICU settings and
personnel for MRSA is important for pointing to the
potential  sources of infection”®.  Improving
environment by decontamination of ICU settings can
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reduce the incidence of MRSA morbidity and mortality
with decrease in medical costfl. Many studies have
been conducted to determine the distribution and
incidence of MRSA in health-care personnel, patients
and healthy carriage!*®'’l. The prevalence of MRSA
was also investigated in the ICU environment in
some hospitals in other countries as well®!!l,

Staphylococcus aureus has developed resistance
early after the discovery of penicillin by acquiring
the capability for producing penicillinasel'.
Moreover, the bacteria soon developed resistance to
methicillin and other anti-staphylococcal penicillins
after their introduction in 1959 This resistance
covered most of the available beta-lactams as well.
This resistance is mainly due to the acquisition of
mecA gene that decreases the binding of beta-lactam
to penicillin binding protein in the bacteria™.
Although MRSA is highly susceptible to vancomycin,
there are some reports of vancomycin resistant
MRSA . MRSA has changed its pattern of resistance
with time!'®'). In addition, hospital acquired MRSA
has a different pattern of resistance from community
acquired MRSA as the latter is more susceptible to
clindamycin™ and ciprofloxacin in some reports!*’l.
This pattern of type, place and time dependent
change in the epidemiology of resistance of MRSA
necessitates periodic check of MRSA susceptibility to
antibacterial drugs.

MATERIALS AND METHODS
Materials

Mannitol salt agar, blood agar base, Muller
Hinton agar, nutrient broth, coagulase test, gram
stain and antibiotic disks were purchased from
(Liofilchem, Italy). Catalase test and sheep blood
were purchased from Arcomex, Jordan. E-test
minimum inhibitory concentration (MIC) for
vancomycin was purchased from OXOID, United
Kingdom. Primers were purchased from IDT, USA.
Agarose and Tris/Borate/EDTA  buffer were
purchased from (Bio Basic Canada). Polymerase
chain reaction (PCR) master mix was purchased from
iNtRON Biotechnology, South Korea. Green Go Tag
reaction buffer stain was purchased from Promega,
USA and one hundred bp DNA ladder was purchased
from Promega, USA.

Design and setting

Samples were collected from Jamil Totanji
Hospital. It is one of the public health sector hospitals
in Jordan. It was established in 2000 and located in
the city of Sahab, south of the capital Amman. The
hospital has 120 beds with six beds in the ICU. The
area of the ICU department is 200m2. The population
of the area served by the hospital is more than one

million people and patients from areas outside the
capital Amman who are transferred to the hospital.

Sampling, isolation and identification of S. aureus

Samples were collected from the ICU environment
and HCWs according to standard protocols?'l. For
environmental samples, we took swabs from 21
contact surfaces. Sterile cotton swabs moistened with
normal saline were used to take samples from HCWs
and ICU environment. Dry swabs were used to get
samples from wet surfaces. Representative areas of
sampling of surfaces were about 10 cm*10 cm!®. The
samples were labeled appropriately and placed in a
suitable cool box in an upright position and
transported to the laboratory as soon as possible!®!.
Swabs were streaked on mannitol salt agar and
incubated at 37 °C for 72 hours. Suspected S. aureus
colonies were transferred to blood agar base and
incubated for 24-48 hours™ and confirmed by gram
stain. Biochemical identification was performed by
using catalase test and slide coagulase test. For slide
coagulase-negative results, conformation was done by
tube coagulase test method.

Antimicrobial susceptibility testing

Tests were done according to the Clinical and
Laboratory Standards Institute guidelines™™!. The
tests were done by disk diffusion method for seven

antibiotics which are cefoxitin, oxacillin,
ciprofloxacin, trimethoprim-sulfamethoxazole
(TMP-SMX), erythromycin, clindamycin and

teicoplanin. MIC was used for vancomycin.

Molecular identification of MRSA isolates

Extraction of DNA was performed using i-genomic
BYF DNA Extraction Mini Kit (Intronbio, South
Korea) according to the manufacturer’s protocol.
Concentration and purity of DNA samples were
determined by Quawell DNA/protein analyzer, Japan.
DNA samples were then stored at -20 °C until analysis.
DNA samples from MRSA isolates were tested using
PCR for mecA gene amplification. PCR reactions were
conducted to a final volume of 20 ul using
TTGGCCAATACAGGAACAGCA as forward primer
and reverse primer GGTGGATAGCAGTACCTGAGC.
PCR primers were designed using Primer-Blast®l.
PCR conditions were initial denaturation at 94°C for
four minutes for one cycle, denaturation at 94 °C for 30
seconds followed by annealing at 57.8 °C for one
minute and extension at 72 "C for one minute. The
cycling conditions were repeated for 30 cycles
followed by final extension at 72 °C for seven minutes.
PCR products were electrophoresed on 2% agarose
gels and images were captured using UV-
transilluminator (BioDoc-It, UK).
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Table 1: The prevalence of MRSA isolates from samples collected from HCWs and ICU environment

Samples No. of Samples MSSA MRSA Percentage of MRSA in the samples
HCW’s hands 14 10 4 28
ICU environment 115 76 22 19

HCW: health care workers; ICU: intensive care unit; MSSA: methicillin-susceptible Staphylococcus aureus; MRSA: methicillin-resistant

Staphylococcus aureus

Ethical approval

This study was approved by the Ethics Committee
of ministry of health in Al-Basher hospital. The
Committee decided unanimously to approve the study
(CODE: MOH REC 160051).

RESULTS

The prevalence of MRSA contamination among
HCWs and ICU environment

During our study, of the 129 samples collected
from ICU environments and HCWs, 86% were positive
for S. aureus and 20% for MRSA. Isolates of S. aureus
were recovered from all of the 14 HCWs samples (six
doctors and eight nurses), 28% of them were MRSA
(one from a doctor and three from nurses). Among the
115 ICU environment samples, 98 were positive for S.
aureus with 22 of those samples containing MRSA
(Table 1).

Distribution of ICU environment samples is shown
in Table 2. The contamination with MRSA was found
in 14 of the 21 surfaces investigated. Samples (n=7)

Table 2: The distribution and prevalence of MRSA contamination of
the ICU environments

Place MRSA

Bed head

Bed side
Locker

Food table
Ventilators
Patients files
Doors handle
Counters
Oxygen masks
Suction tube
IV Stand
Laryngoscope
Electronic IV pump
Telephone
Medication box
Chair

ECG machine
D.C shock
Table

Monitor

ABG machine
Total

No. of samples
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taken from the bed after patient discharge and cleaning
showed no bacterial growth.

Antimicrobial resistance patterns

S. aureus isolates were considered as MRSA when
the zone of inhibition was <21 mm for cefoxitin. The
tests were done in triplicates. Resistance rates for
ciprofloxacin (inhibition zone <15), erythromycin
(inhibition zone <13) and clindamycin (inhibition zone
<14) were high, and the least was for TMP-SMX
(inhibition zone <10). The results of the in vitro
susceptibility testing are shown in Table 3. All of the
MRSA isolates were susceptible to vancomycin using
E-test with MIC ranged from 0.5-2 pg/mL (MIC
breakpoints for sensitivities are: sensitive < 2 ug/mL;
intermediate sensitivity 4-8 pg/mL; resistant 216 ug/
mL)®l.

Amplification of mecA gene

Amplification of mecA gene from 39 samples of S.
aureus were analyzed using PCR in comparison with
positive strain (S. aureus ATCC 43300). PCR was
performed on 26 samples that were resistant to
cefoxitin and 13 random samples from 86 samples that
were sensitive to cefoxitin.

All 26 samples had amplified mecA gene, while the
13 samples did not show any band on the gel which
indicates absence of mecA gene as seen in Figure 1.

DISCUSSION

Surveillance is one of the principle tools in
providing the essential data for effective control of
infection®?. The most common cause of hospital

Table 3: Antimicrobial resistance profile of the 22 MRSA isolates of
the study

Antimicrobial Resistance Percentage
Cefoxitin 100
Oxacillin 100
Ciprofloxacin 62
TMP-SMX 29
Erythromycin 81
Clindamycin 58+23 inducible (D test)
Teicoplanin 0%
Vancomycin 0%

ICU: intensive care unit; MRSA: methicillin-resistant Staphylococcus
aureus; ECG: electrocardiogram; DC: direct current

TMP-SMX: trimethoprim-sulfamethoxazole; MRSA: methicillin-
resistant Staphylococcus aureus
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Fig. 1: Agarose gel electrophoresis of PCR products amplified mecA gene.
Lane M: DNA ladder (100bp); Lane +ve: positive control (S. aureus ATCC 43300) ,Lane -ve: Negative control (S. aureus ATCC 25923); Lanes
1,2,3,4,5,6,7,8,9 and 13: MRSA samples with positive mecA showing 571 bp gene product. Lanes 10, 11, 12 and 14: MSSA with no mecA

gene amplification.

acquired infections in the ICU settings is Staphylococcus
aureus, with a majority of them being MRSAF#1, which
explains the importance of screening for these bacteria.
This was the first study in Jamil Totanji Hospital that
may represent essential data for any plan to reduce
nosocomial infections.

The HCWs may act as vectors or victims. As vectors,
they represent an important source for transmission of
MRSA infection to patients with high prevalencel®. In
addition to the risk of disseminating infection to
patients, HCWs may themselves get MRSA infections.
The prevalence of positive MRSA carriage of HCWs in
ICU varies greatly in different studies and ranged from
0% up to 59% with an average of 4.7%1°3!. In this
study, the prevalence was 28% which is clearly above
the average. This may necessitate taking measures to
control contamination.

The ICU environment may act as a reservoir for
acquisition and transmission of pathogenic bacteria to
patients, particularly MRSA, because it has the ability
to survive for a long time in the environment’®l. In this
study, sampling was not confined to high-touch
surfacest™ to give better picture of distribution of the
contamination for better planning for decontamination.
Regarding the rate of MRSA detection, it can be said
that figures in this study are comparable with figures
in other studies®*I,

MRSA should be recognized depending on classical
methods of susceptibility test to methicillin or cefoxitin
as an alternative®. For confirmatory purposes,
molecular studies to identify mecA gene were used by
some investigators!'”l. Anyhow, mecA-negative MRSA
have been identified®, which undermine the
importance of the presence of mecA gene as the sole

method for identification of MRSA. However, in our
study, all tested MRSA were positive for mecA gene.

One of the concerns regarding the treatment of
MRSA infections is the ability of the bacteria to change
pattern of susceptibility to antibacterial drugs!’.
Hence, itis imperative that their resistance to antibiotics
is evaluated periodically.

Although there are some reports of vancomycin-
resistant MRSA, vancomycin is still the drug of choice
for the treatment of severe MRSA infections
(pneumonia, bacteremia, infective endocarditis and
difficult abscesses)™®!. Fortunately, we did not observe
any resistance in our isolates of MRSA for vancomycin
and its classmate teicoplanin. Clindamycin may be
indicated in some MRSA infections such as complicated
skin infection and pneumonia®. Our results
demonstrated high resistance rate for clindamycin. We
recommend that clindamycin be used only pending
susceptibility results, including the use of D-test for
evaluation of inducible resistance. Combined
antibacterial TMP-SMX may be recommended in skin,
soft tissue, joint and bone MRSA infections®
However, the use of TMP-SMX should be reconsidered
according to our results of 29% of resistance. Many
investigators addressed MRSA susceptibility to
ciprofloxacin. Resistance prevalence ranged between
very low to very highP**. Due to the high resistance
rate of our MRSA isolates, ciprofloxacin should only
be used guided by sensitivity tests.

CONCLUSION

In conclusion, our results identify high prevalence
of MRSA in the ICU environment surfaces and the
HCWs hands. These data indicated no alarming
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antibiotic resistance for vancomycin and teicoplanin,
which are the main therapy for MRSA infection in the
ICU. The highest contamination was in the ICU
environment. The doctor's hands were less
contaminated compared to nurse’s hands. In addition,
a study after application of the recommendations for
lowering MRSA contamination is important to show
the effectiveness of these measures.
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ABSTRACT

Objective: Inflammatory bowel disease (IBD) has effects on
neural cardiovascular control mechanisms. The aim of this
study was to evaluate the effect of IBD status on cardiovascular
autonomic functions by measuring heart rate variability
(HRV) parameters with a 24-hour holter electrocardiogram
recording.

Design: A prospective analytical case control study

Setting: Yildirim Beyazit University Medical Faculty and
Ataturk Education and Research Hospital Ankara, Turkey
Subjects: Sixty-seven patients with IBD and 51 matched
control subjects were included in the study.

Intervention: All participants underwent a 24-hour Holter
recording to assess HRV parameters.

Main outcome measures: The study population was
separated into three groups (active disease, remission and
control group) to analyze the effect of disease activity status

on the HRV parameters.

Results: No difference was determined between the IBD and
control groups in respect of any HRV parameters. Significant
differences were determined between the active IBD patients
and the remission group in terms of the HRV measurements
of SDNNBG, triangular index, AVG, SDVLF and SDdef. The
measurements of SDNN and PNN50 were found to be
significantly different between the active IBD patients and
the control group.

Conclusions: The results of this study demonstrated for the
first time that the active phase of IBD is associated with cardiac
autonomic abnormalities compared to both control group
and IBD patients in remission. Patients with IBD should be
followed up closely for cardiovascular events as they appear
to be at risk for cardiovascular diseases and arrhythmia,
particularly during the active phase of the disease.

KEY WORDS: autonomic nervous system, chronic inflammation, heart rate variability, inflammatory bowel diseases

INTRODUCTION

Inflammatory bowel disease (IBD), with the two
main forms of Crohn’s disease (CD) and ulcerative
colitis (UC), is an autoimmune disease characterized
by exacerbation and remission periods of inflammation
in the gastrointestinal tract. Currently, the etiology of
IBD remains unknown. Previous studies have shown
that IBD patients are at an increased risk of myocardial
infarction (MI), atrial fibrillation, stroke, heart failure,
hospitalization and cardiovascular death!,

Address correspondence to:

Heart rate variability (HRV) is the fluctuation
in the time intervals between adjacent heartbeats.
Assessment of HRV is based on analysis of consecutive
normal R-R intervals (normal to normal, NN) and may
provide quantitative information on the modulation
of cardiac vagal and sympathetic nerve input. This is
a non-invasive, practical and reproducible test which
can be used to assess the autonomic nervous system
(ANS) modulation functions under physiological
and pathological conditionst®?. Changes in HRV
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patterns provide a sensible and advanced indicator
of health involvement. A higher HRV is a signal of
good adaptation and characterizes a healthy person
with efficient autonomic mechanisms. Conversely,
a decrease in HRV is thought to reflect inability or
attenuation of the ANS and changes in the sinoatrial
node response, which may indicate the presence of
physiological malfunction in the patient and require
further investigations to establish a specific diagnosis.
Moreover, severe cardiovascular disease may also be
related to a reduced HRV[',

The aim of this study was to examine cardiac
autonomic functions in a large patient cohort of IBD,
including both those in active and remission periods
of the disease, using HRV measurements. To date, the
association of HRV and IBD activity status has not been
evaluated using 24-hour Holter electrocardiogram
(ECG) recording. Thus, it was planned to investigate
whether HRV parameters are impaired in IBD patients
compared to a control group and to evaluate the
relationship between IBD disease activity status and
HRV parameters.

SUBJECTS AND METHODS
Patients

This prospective study included a total of 67
consecutive patients with IBD (53 patients with UC,
14 patients with CD, aged 18-50 years) and a healthy
control group of 51 subjects. Patients were recruited
from the Department of Gastroenterology, Ataturk
Education and Research Hospital, Ankara, between
December 2013 and October 2015. The IBD diagnosis
was confirmed with established criteria of clinical,

radiological, endoscopic and histological findings. A
detailed medical history was taken, including disease
duration and medications, and all patients underwent
aroutine physical and echocardiographic examination.
Surrogate markers of disease activity were defined as
hospitalizations with IBD as the primary diagnosis,
initiation of biological anti-tumor necrosis factor
treatment and claimed prescription of glucocorticoids.
With the combined use of these markers and disease
activity scores using the Crohn’s Disease activity
index and the Mayo index""¥, the disease stages of
remission and flare-up were defined.

Exclusion criteria were age <18 years, structural
heart disease, overt cardiovascular disease on the basis
of abnormal echocardiographic findings, diabetes
mellitus, hypo- or hyperthyroidism, pulmonary disease
and neoplastic or chronic systemic diseases, previous
gastrointestinal surgery, or the use of medications such
as beta-blockers that could interfere with HRV, anti-
arrhythmic drugs, digitalis or central sympatholytic
agents, antihistaminic agents, benzodiazepines or
antidepressants. The control group was formed of
healthy individuals with no complaints of organic
or functional disease and who were not taking any
medications at the time of evaluation.

Echocardiography

All the echocardiographic evaluations were made
by a single, experienced cardiologist, blinded to
patient data. The echocardiographic examinations
were applied using a Vingmed System 7 (Vivid 7, GE,
Horten, Norway) with a 2.5- to 3.5-MHz transducer.
The left ventricular systolic and diastolic functions

Table 1: Selected time domain measures of heart rate variability for the study

Variable Units Description

Statistical Measures

SDNN ms Standard deviation of all NN intervals
Clinical importance: It consists of parts from the sympathetic and parasympathetic nervous
systems. The SDNN can be described as an overall variability or total power

SDANN5 ms Standard deviation of the mean values of the NN intervals in the 5-minute intervals within the
defined period
Clinical importance: Higher values indicate increased parasympathetic activity

RMSSD ms The root of the average sum of squares of two differences of successive RR intervals within the
defined period
Clinical importance: Higher values indicate increased parasympathetic activity

SDNN5 ms Mean of the standard deviations of all NN intervals for all 5-minute segments of the entire
recording

pNN50 Percentage  Percentage of the NN intervals within the defined period that differ from the previous NN
interval by more than 50 mS
Clinical importance: Higher values indicate increased parasympathetic activity

HRV triangular index Total number of all NN intervals divided by the height of the histogram of all NN intervals

measured on a discrete scale with bins of 7.8125 ms (1/128 seconds)

SDNN: standard deviation of all NN intervals during a 24-hour period; SDANN: standard deviation of the 5>-minute average of NN intervals;
RMSSD: root mean of squared successive differences; pNN50: proportion of differences between successive intervals >50ms; HRV: heart rate
variability; NN: interval between two heartbeats (emphasis on "normal" heartbeats); RR: interval between two heartbeats (R spikes in the

QRS complex/ECG)
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Table 2: Selected frequency domain measures of heart rate variability for the study

Variable Units Description

AVG
Average value of all RR intervals

SDTF ms? Standard deviation of TF over 24 hours

SDVLF ms? Standard deviation of VLF over 24 hours.
Clinical importance:The energy in LF and VLF are due to both sympathetic and
parasympathetic systems

SDHF ms? Standard deviation of HF over 24 hours.

SDdef ms? Clinical importance: The energy in HF is vagal mediated
Standard deviation in the predefined frequency range

LF% Percentage  Percentage of LF in TF

AVG: average value of all RR intervals; SDTF: standard deviation of TF over 24 hours; SDVLF: standard deviation of very low frequency over
24 hours; SDHEF: standard deviation of high frequency over 24 hours; SDdef: standard deviation in the predefined frequency range; LF: low
frequency band 0.04-0.15 Hz; RR: interval between two heartbeats (R spikes in the QRS complex/ECG); TF: total frequency 0.01-1.00 Hz; VLF:
very low frequency band 0.003-0.04 Hz; HF: high frequency band 0.15-0.4 Hz

were analyzed using standard two-dimensional
echocardiography, M-mode echocardiography and
pulsed-wave echocardiography according to the latest
guidelines!™. The LV ejection fraction was calculated
with the biplane modified Simpson method.

Heart rate variability measurement

A 24-hour Holter recording was applied to all
study participants to evaluate the HRV parameters.
Holter ECG was performed using a 3-channel digitized
recorder (Custo flash 500, Custo Med, Ottobrunn,
Germany). Reviewing and editing of the data was
performed by an experienced physician blinded to
the study population. To be acceptable for the study,
evaluation data suitable for analysis were required
from a period of 23 hours. Recordings were repeated
in cases where these criteria were not met. HRV
analysis was performed on measurements, which were
standardised and had been validated for the evaluation
of autonomic control of the heart!’s!.

There are three methods for quantifying HRV.
These are time domain analysis, frequency domain
analysis and the geometric method. In time domain
analysis, the intervals between adjacent normal R
waves (NN intervals) are measured over the period of
recording. In the time domain method, the standard
deviation of all NN intervals during a 24-hour period
(SDNN) is the most commonly used time domain
measurement of HRV. The standard deviation of the
5-minute average of NN intervals (SDANNS5) measures
long-term fluctuations. The most common variables
calculated as differences between normal R-R intervals
are the square root of the mean squared differences
of successive NN intervals (RMSSD) and proportion
of differences between successive intervals >50 ms
(PNN50). RMSSD is an estimate of high-frequency
variations in short-term RR recordings and, therefore,

reflects parasympathetic regulation of the heart. The
time domain HRV indices measured in this study were
SDNN, the mean of the deviation of 5-minute NN
intervals over the entire recording (SDNN5), SDANNS,
RMSSD, PNN50 and the HRV triangular index.

Frequency-domain measurements estimate the
distribution of absolute or relative power into four
frequency bands. Frequency domain parameters
include total power, very low frequency, low
frequency and high frequency. High frequency reflects
the parasympathetic outflow and total power reflects
overall autonomic activity, although the physiological
explanation of the very low frequency component is
less defined. The low frequency power is modulated
by both sympathetic and parasympathetic outflows
as well as by other factors, including baroreceptor
activity. In the frequency domain analysis of this study,
examination was made of average value of all RR
intervals (AVG), standard deviation of total frequency
over 24 hours (SDTF), standard deviation of very low
frequency over 24 hours (SDVLF), standard deviation
of high frequency over 24 hours and standard deviation
in the predefined frequency range.

The descriptions and clinical meanings of the HRV

parameters calculated in this study are presented in
Table 1 and Table 2.

Clinical and laboratory assessments

Venous blood samples were taken from all
participants after a 12-hour fast. High-sensitive
C-reactive protein (hs-CRP) was calculated using
a nephelometric method. All laboratory analyses
were performed using autoanalyzers. Blood pressure
measurements were taken three times with the patient
seated and following a five-minute rest period and
the average measurement was used in the analyses.
Hypertension was defined as blood pressure >140/90
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Table 3: Baseline characteristics of the study population

] IBD Controls
Variables (n=67) (n=51) P
Age (years) 42.67+12.8 43.2+15.3 .83
Male (%) 64.2 549 31
Smoking (%) 6 7.8 .28
Hypertension (%) 6 7.8 .28
BMI (kg/m?) 23.8+2.1 24.5+3.0 .10
Fasting blood glucose (mg/dL) 93.249.9 95.4+11.1 .26
HDL cholesterol (mg/dL) 46.8+19.1 52.08+13.1 31
LDL cholesterol (mg/dL) 100.6+34.8 89.8+32.2 13
Triglyceride (mg/dL) 125+73.6 83.1+41.2 .02
102 (71.25-163.75) 75 (58-102)
AST 19.548.1 20.1+5.7 77
ALT 18.9+10.6 17.4+7.1 .54
ESR (mm/h) 20.8+24.3 11 12.9+5.06 61
(5-26) 12 (10-15.75)
C-reactive protein (mg/L) 1.35+2.49 0.6x1.14 .01
0.42 (0.29-1.12) 0.3 (0.06-0.47)

Hgb (g/dL) 13.4+1.7 13.1+1.6 37
PLT (mL/mm3) 299.4+93.5 258.04+58.05 .59
WBC (mL/mm3) 7.53+2.01 6.51+1.36 38
Creatinine (mg/dL) 0.73+0.16 0.81+0.15 .53
Medications (%)

Steroid 10.4

Azathiopurine 11.9

5ASA 94
Active disease (%) 42.1
Disease duration (yr) 4.57+3.43

BMI: body mass index; HDL: high density lipoprotein; LDL: low density lipoprotein; AST: aspartate aminotransferase; ALT: alanine
aminotransferase; ESR: erythrocyte sedimentation rate; Hgb: hemoglobin; PLT: platelets; WBC: white blood cells; 5-ASA:5 aminosalicylic

acid

mm Hg or the use of antihypertensive agents. Diabetes
mellitus was defined as a fasting plasma glucose level
>126 mg/dL or glucose level >200 mg/dL at any time
of measurement, or the use of antidiabetic drugs.
Dyslipidemia was defined as total cholesterol level of
260 mg/dL or low-density lipoprotein level of 160 mg/
dL or the use of lipid-lowering agents.

Statistical analysis and ethics

All statistical analyses were made using SPSS
statistical software (IBM SPSS Statistics for Windows,
Version 20.0, IBM Corp., Armonk, NY, USA).
Continuous variables were stated as mean+standard
deviation (SD) and categorical variables as number (n)
and percentage (%). The normality of the distribution
of continuous variables was analyzed using the
Shapiro-Wilk test. The significance of the differences
in the measurements obtained for the control and
patient groups was analyzed using the Student’s
t-test or the Mann-Whitney U test. ANOVA was
applied for multiple comparisons between groups.
For quantitative values, the Kruskal Wallis test was
used for the comparison of patients with active
disease, remission and the healthy control group. To
identify pairs of groups with significant differences

in quantitative parameters, Bonferroni adjustment
for multiple comparisons was used. The Pearson’s
correlation analysis was performed for variables with
normal distribution and Spearman’s rank correlation
was used for variables with non-normal distribution.
Tests of significance were two-tailed and a value of P
<.05 was accepted as statistically significant.

The study was conducted in compliance with the
latest version of the Declaration of Helsinki. Written
informed consent was obtained from each study
participant. Approval for the study protocol was
granted by the local Ethics Board of Ankara Ataturk
Education and Research hospital.

RESULTS
Demographic characteristics

The study included a total of 118 participants,
comprising 67 patients with IBD and 51 healthy control
subjects. The baseline characteristics of the study
population are presented in Table 3. No significant
differences were found between the patients and
the control group regarding demographic features
(P >.05). There were 43 male (51.7%) and 24 female
patients in the IBD group. The mean age was 42.67+12.8
years in the patient group and 43.2 + 15.3 years in the
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control group. No statistically significant difference
was determined between the groups in respect of
age, gender, body mass index, fasting blood glucose,
alanine aminotransferase, aspartate aminotransferase,
creatinine, hemoglobin, white blood cell or platelets.
There were six hypertensive patients and six smokers
in both groups. Triglyceride levels were significantly
higher in the patient group, but no difference was
seen between the groups in terms of high or low
density lipoprotein cholesterol. In the evaluation of
inflammatory markers, erythrocyte sedimentation rate
(ESR) was higher in the IBD group, but did not reach
a statistically significant level. The hs-CRP level was
determined to be significantly higher in the IBD group
than in the control group (P=.01).

Disease duration was 4.57+3.43 years. Active disease
was determined in 42.1% of the patient group. Of the
patients with IBD, 20.9% had CD, 9% had proctitis,
37.3% had left-side colitis and 31.3% had pancolitis. All
patients used medications for IBD. The majority (94%)
of the patients were using 5-aminosalicylic acid and a
few patients were taking immunosuppressive drugs
such as azathiopurine (11.9%) and steroids (10.4%)

Heart rate variability parameters

The comparisons of HRV parameters between the
IBD patients and the healthy control group are shown
in Table 4. No differences were determined between

the groups with respect to time domain measures
and frequency domain measures. No differences
were determined between the groups in the basic
parameters of minimum/maximum/mean heart rate
(HR), supraventricular extrasystole and ventricular
extrasystole count.

To analyze the effects of disease activity on the
HRV parameters, the study population was separated
into three groups of active disease, remission and
control. The baseline characteristics of the three groups
are presented in Table 5. No significant difference was
determined between the groups in terms of age, gender,
body mass index, smoking status and hypertension.
The LDL, HDL, total cholesterol and creatinine levels
were observed to be similar in all the groups. The hs-
CRP, ESR and platelet values were significantly higher
in the active disease group compared to the other two
groups (Table 5). White blood cell was significantly
higher and the hemoglobin level was lower in patients
with active disease compared with the control group
and patients in remission, respectively. Triglyceride
and ESR levels were higher in IBD patients in remission
than in the control group. No significant difference
was observed with respect to hs-CRP, white blood
cell, platelets and hemoglobin between IBD patients in
remission and the control group.

Comparison of HRV measures according to
disease activity status are shown in Table 6. SDANNS5,

Table 4: Differences in heart rate variability measures between the study population

. IBD Controls
Variables (n=67) (n=51) P
Time domain measures
SDNN (ms) 137+43.1 156.8+58 .06
SDANNS5 (ms) 125.2+39.7 125.6+45.6 .99
RMSSD (ms) 47.7 (30.7-68.9) 56.2 (36.3-89.7) 21
SDNN5 (ms) 63.8 (51.3-77.5) 71.4 (53-93.4) .09
PNN50 (%) 9.55 (5.07-15.8) 13.2 (5.2-25.3) .06
HRV triangular index 35.1(27.8-43.9) 38 (30.6-52.1) 24
Frequency domain measures
AVG 1599.2+275 16862266 27
SDTF 45.3 (40.6-49.02) 45.7 (42.2-48.7) .78
SDVLF 212.9+38.4 220.5+33.7 43
SDHF 0.76 (0.4-1.33) 0.78 (0.48-1.32) 74
SDdef LF% 0.39 (0.2-0.76) 0.45 (0.29-0.74) .052
LF% 75.6 (65.2-84.4) 72.7 (61.6-81.3) 4
Basic parameters
Mean HR 75.849.3 73.7+11.2 3
Max HR 126.6+16.9 129.6+18.1 .36
Min HR 55.749.1 54.6+11.1 .56
SVES (n) 4.5 (2-14) 5(1-11) .95
VES (n) 1 (0-10) 2 (0-8) .66

The values are presented as median (interquartile range); SVES: supraventricular extrasystole; VES: ventricular extrasystole; HR: heart rate;
SDNN: standard deviation of all NN intervals during a 24-hour period; SDANN: standard deviation of the 5-minute average of NN intervals;
RMSSD: root mean of squared successive differences; pPNN50: proportion of differences between successive intervals >50ms; HRV: heart rate
variability; AVG: average value of all RR intervals; SDTF: standard deviation of TF over 24 hours; SDVLF: standard deviation of very low
frequency over 24 hours; SDHEF: standard deviation of high frequency over 24 hours; SDdef: standard deviation in the predefined frequency

range; LF: low frequency band 0.04-0.15 Hz
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Table 5: Comparison of the baseline characteristics according to disease activity status

Variables Active disease Remission Controls p
(n=24) (n=43) (n=51)
Age (years) 45.08+13.5 41.3+12.4 43.2+15.3 .55
Male (%) 70.8 60.5 54.9 42
Smoking (%) 42 7 7.8 .78
Hypertension (%) 12.5 9.3 7.8 22
BMI (kg/m?) 24.9+5.46 25.3+3.6 24.5+3.0 84
Fasting blood glucose (mg/dL) 95.4+11.1
HDL cholesterol (mg/dL) 44.7+18.4 48.02+19.6 52.08+13.1 27
LDL cholesterol (mg/dL) 91.6+37.2 105.7£32.7 89.8+32.2 .09
Triglyceride (mg/dL) 87 (72-135) 109 (70.5-170)° 83.1+41.2 .005
75 (58-102)
AST 17.1£7.5 20.9+8.2 20.1+5.7 14
ALT 16.712.4 20.2+9.4 17.447.1 31
ESR (mm/h) 33 9 (3-14) 12.9+5.06 .0001
(10.2-76.2)** 12 (10-15.75)
C-reactive protein (mg/L) 1.44 0.35 0.6+1.14 .0001
(0.37-3.2)° (0.2-0.65) 0.3 (0.06-0.47)

Hgb (g/dL) 12.6+1.76° 13.9+1.6 13.11.6 .008
PLT (mL/mm?) 342.4+98.5°° 275.3+82.3 258.04+58.05 .001
WBC (mL/mm?®) 8.15+2.59° 7.18+1.52 6.51+1.36 015
Creatinine (mg/dL) 0.74+0.2 0.72+0.1 0.81+0.15 14

BMI: body mass index; HDL: high density lipoprotein; LDL: low density lipoprotein; AST: aspartate aminotransferase; ALT: alanine

aminotransferase; ESR: erythrocyte sedimentation rate; Hgb: hemoglobin; PLT: platele