
אוניברסיטת בן-גוריון בנגב
הפקולטה למדעי הבריאות
ביה"ס לרפואה ע"ש גולדמן
בקשה לביצוע עבודה בהתנסות מחקרית- קלינית

                        שם הסטודנט: שירה נגלר                                               ת"ז: 315094391
                        שנת לימודים:  ה'                                                           
                        סוג העבודה:  עבודת מחקר קליני                                   מחזור: מ'ג

המשמעות של היפונתרמיה בחולי  קורונה – הניסיון  המצטבר של מרכז רפואי בודד בישראל  
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Background 
Hyponatremia is one of the most common water–electrolyte imbalances in experienced by the humans organism. Its prevalence reaches is 15%–30% among hospitalized patients, which but is even higher in the intensive care units (ICU), where reaching it reaches up to 40% (1-2).

Hyponatremia has been described in many infectious diseases. In terms of bacterial diseases, it has mostly been mostly described associated with in community- acquired bacterial pneumonia such as LegionellaLigionella , in spontaneous bacterial peritonitis , Tuberculosistuberculosis, and sepsis., Moreover,   hyponatremia commonly develops with many others viral infections, such as CNS infections, HIV, and influenza B are commonly  present with hyponatremia (3(.).
The main pathogenesis is normovolemic  hyponatremia due to the Syndrome syndrome of inappropriate antidiuretic hormone secretion (SIADH)) (3-4) . Hyponatremia prevalence was shown to be is positively associated with comorbidity, expressed scored using as the CharlstonCharleston Comorbidity Index, and was is more profound common among in the most moribund patients ()4-5)(. Xu   et al. (6) showed in their study that hyponatremia was significantly more prevalent in patients who died from infectious disease and presented with fever and thrombocytopenia- hypomatremia was  significantly prevalent then than in those who survived (6)  .. Winzler et al. (7) also emphasize reported that a 20% one1-year mortality rate among patients admitted to the hospital due to severe hyponatremia (<125 mmol/L) reached 20% in their study, which emphasizesunderlines the gravity of this pathology and the need for adequate causal treatment(7). A recently performed meta-analysis has confirmed that the improvement amelioration of hyponatremia is independently associated with the a reduction of in all-cause-mortality risk (8).
Hyponatremia may be a common laboratory finding among in infected patients with covidCOVID-19 . (9). However, different various reports have show shown that hyponatremia in this patient cohort may not only be associated with only with and SIADH secretion due to COVID-19-related pneumonia , but may also be attributed to patients’ inadequate dietary intake by COVID-19 patients or the gastrointestinal loss presenting in 14% of the patients with hyponatremia, irrespectively from of the hyponatremia etiology . (9-11).    It The condition develops appeared more frequently in patients with a hospital stay longer than 14 days. Nonetheless, in a multivariate analysis (8), hyponatremia it was not recognized as an independent risk factor associated with long-term hospitalization in patients with COVID-19(8). Berni et al. (5) reported that among non-ICU, COVID-19 patients, hyponatremia was correlated positively correlated with the oxygenation index (PaO2/FiO2 ratio) and inversely with IL-6 levels. The investigated patient cohort investigated in this that study was partially qualified for treatment with tocilizumab (an anti-IL-6 antibody) treatment, based on the IL-6 levels. Interestingly, the initiation of such treatment was associated with a significant improvement of in hyponatremia at 48 h, as compared to with the control group. The authors of this that study work also emphasize emphasized that hyponatremic patients have had presented worse outcome outcomes (more ICU -transfers and more non-invasive ventilation initiations) than their normo-natremic counterparts. (5).
The largest multicenter study of COVID-19, The the HOPE COVID-19 registry (12), from Spain and Italy, analyzed the registry from multi-centers in Europe. The registry included 4664 patients and found a. The prevalence of hyponatremia prevalence was of 20.5%. Mild hyponatremia was found in 16.7% and severe hyponatremia in 1.3%. The mortality rate rates were 17.4% among normo -natremic covidCOVID-19 patients with pneumonia was 17/4% and 29.4% among hyponatremic patients,- 29.4% with higher the mortality rate higher for among mild and severe hyponatremia, presenting a- U- shapeshaped connectioncurve.(12).	Comment by Author: Please check. The term “largest multicenter study” is ambiguous without further clarification. For example, is it the largest multicenter study in the world or in Europe or just in Spain and Italy? The latter, for example, would be expressed as, “The largest multicenter study of COVID-19 in Spain and Italy, the HOPE registry (12), included…”.
There are only Only a few paperspublications based on few case series which have investigated the significance of hyponatremia upon at admission in covid COVID-19 patients on in terms of mortality and severity of the disease severity and as a risk factor for ICU admission, mechanical ventilation, prolonged length of stay, and extra corporalextracorporeal mechanical oxygenation (ECMO) usage.
Soroka University Medical center Center (SUMC) is the main hospital in the south of Israel, serving a population of approximately oneone  million people. The first SARS- CovV-2-infected19 patient patients were were hospitalized in SUMC in march March of 2020. The goal of our study is to extend our understanding on of the prevalence and the correlationns of hyponatremia upon at admission and   the influence of the severity grade on the outcomes of hospitalized covid SARS 2 infection patients with COVID-19.   More over, defining the definition of the relation relationship between hyponatremia and the severity of the lung injury in covid COVID-19 patients could   be one more another independent indication indicator for which stands by its own  to  the treattment of   covidCOVID-19 patients with   Toclizumabtocilizumab and Remdesivirremdesivir, the main medications indicated for the treatment of severe covidCOVID-19 infections .. The common commonly accepted score used for assessing disease severity in covidCOVID-19- hospitalized patients   is the NEWS (Score -National Early Warning Score) (Table 1 ). We believe that the finding identification of this a relationrelationship between hyponatremia and disease severity can would extend the NEWS criteria.

Research hypothesis
Hyponatremia will be associated with an increaseds in mortality , rate of mechanical ventilation, and   length of hospital stay in hospital  in Covid COVID-19- hospitalized patients.

Research goal
To estimate the prevalence of hyponatremia among SARS Covid COVID-19 patients hospitalized in Soroka university medical centerSUMC; and study the association between hyponatremia and   main major clinical outcomes, including 28-day mortality in 28 days, and length of hospital stay in hospital.

Secondary goals

To investigate the relationnship   of hyponatremia   to with disease severity by examining   various aspects of severe disease in   SARS-Covid COVID-19 patients, such as: deteriorating deterioration leading to the need of for mechanical ventilation or, ECMO (Extracorporeal membrane oxygenation) support and development of pneumonia on chest X-ray,; as well as demographic characters characteristics such as age, gender sex, and ethnicity.

Research methods
Research type:	Comment by Author: Unless the style guide calls for it, I think underlining and colons are overkill. I would cut the colon.

Note there are no colons in the next section. 
 A retrospective cohort study.
Research population: 

Between 3/March 2020 and 5/May 2021, nearly 1300 patients were admitted to the COVID-19 wards at SUMC. For the first twotwo  months (3/March to May 20-5/202020), all positive patients were hospitalized regardless of their medical condition. Beginning in June 2020, there were two types of hospitalized patients, those who were admitted due to COVID-19 and those who were admitted for other reasons (e.g., Traumatrauma, labor) and were found to be SARS-COV CoV-2 positive and required quarantine during their stay in hospital stay. 

In order to To determine patients’ condition and assess the patient’s their severity, a global score known as the NEWS Score-National Early warning Score washas been used since march March 2020 to determine the patient’s condition (13) (Appendix Table -1, Appendix).
[bookmark: _30j0zll]In this study, we plan to use the entire cohort admitted between March 2020 and May 2021 3/20-5/21 to define determine the prevalence of hyponatremia and describe the characteristics of the patients with hyponatremia.

After the excluding exclusion of patients with a low news NEWS score (<5) and those who were found to be SARS-CoV-2 positive but were hospitalized for other medical reasons, the remaining patients would will be divided into two groupgroups:.

Group A, -the hyponatremic groupwhich is the hyponatremic group and  – include includes all patient patients with moderate- to- severe SARASARS-CovCoV-2. 19 infection with hyponatremia on at admission. 

Group B, which  -includees all others- patients with moderate- to- severe SARASARS-Cov CoV-219 infection without hyponatremia on at admission. 
Inclusion and exclusion criteria:
All patients aged 18 years and above,older with a positive PCR swab for Covid-SARS-CoV- 2 who was were hospitalized in the COVID-19 corona department will be included in the study population ..

We will exclude Those patients with chronic hyponatremia, chronic loop diuretics treatment , chronic parenchymal lung diseases , lung cancer, and lung metastasis  , a NEWS < 5, or and   age under younger than 18 yearswould be excluded.

Statistical analysis
Dependent variables
Death in within 28 days (0 – alive, 1 – deathdead)

Mechanical ventilation (0 – no use of ventilation, 1 – use of ventilation)

ECMO placement requirement (0 – no need, 1 – needed)

Length of hospital stay at hospital (days, quantitative variables)

transport Transfer to ICU (0 – didn’t not transportedtransferred, 1 – transferredtransported)

Independent variables

Level of Na+ level (0 – 135-–145 mg% - 0, 1 – 130-–134 mg% - 1, 2 – 121-–129 mg% - 2, 3 – under less than 121 mg% - 3); - Table 1- describes the values for diagnosing determining the severity of hyponatremia severity

chest Chest X-ray result (0 - – no pneumonia, 1 – less than mid-lung bilateral pneumonia presented less than midlung, 2 – mid-lung bilateral pneumonia presented, 3 – full whole-lung bilateral pneumonia)

Severity score on at admission (– NEWS score (national early warning score) is a quantitative variable that, the rangeranges from  is 5 to -29 points
)
Age (– quantitative variable)

Gender Sex (0 – female, 1 – male)

Ethnicity (0 – Jewish, 1 – Arabic, 2 – Asian, 3 – Caucasian, 4 – American)
	Comment by Author: Note that American is not an ethnicity, but a nationality.
Medical history

diabetes Diabetes mellitus (0 – NOno, 1 – YESyes)

Chronic heart failure (0 – NOno, 1 – YESyes)

Chronic ischemic heart disease (0 – NOno, 1 – YESyes)

Hypertension (0 – NOno, 1-  – YESyes)

lung Lung disease such as COPD chronic obstructive pulmonary disease or Asthma asthma (0 – NOno, 1 – YESyes)

Obesity: as  - We will define defined according to a title in the in the patient's medical history (0 – NOno, 1 – YESyes)

Liver cirrhosis (0 – NOno, 1-  – YESyes)

Organ transplantation (0 – NOno, 1 – YESyes)

Smoker (0 – NOno, 1 – YESyes)

Chronic medication usage

ACE – inhibitors (0 – NOno, 1 – YESyes)

Steroid treatment (0 – NOno, 1 – YESyes)

Biological and/or immunological treatment (0 – NOno, 1 - – YESyes)
Sample size calculation
As Because we will use the non hyponatremic patients as the control group,   the way to calculate the minimum sample size in a study of independent   cohort cases should be calculated use using the calculation required for a matched case control study .. Prior data from the HOPE study indicated that a the failure rate among controls is of 0.174 among controls, based on HOPE study (12) .. If the true failure rate for experimental subjects is 0.294, we will need to study 194 experimental subjects and 194 control subjects to be able to reject the null hypothesis that the failure rates for experimental and control subjects are equal with 0.8 probability (power) 0.8. The type 1 error probability associate associated with this test of this the null hypothesis is 0.05. We will use an uncorrected chi-squared statistic to evaluate this null hypothesis. (Table -3, appendixAppendix).
	Comment by Author: There is no Table 2 mentioned in this document.
We would like to prove a clinical effect of 15%.	Comment by Author: אם רוצים להוכיח השפעה קלינית של 15% - צריך לשאול את פרופ פריגר :
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Data collection methods

Data will be collected from The the Camillion database and Metavision MetaVision database, which are used   as for the medical record records of all hospitalized patients in SUMC. This These database databases includes medical 
 diagnosies and demographic characteristics according to ICD-9 Codescodes.	Comment by Author: Is this “the Chameleon database"?


statistical Statistical methods

The statistical analysis willould be performed in three steps. The first step will be the descriptive analysis concerning . In this step all quantitative variables.: normal Normally distribuateddistributed veriablevariables (e.g., age) will be described by mean and standard deviation. Non-normal normally distribuateddistributed veriablesvariables (lenghlength of hospitalization, and NEWS score) will be described by median, range , and inter-quartialinterquartile range, whereas. 
qualitative veriablesvariables (e.g., sex and, overweight ect) will be described by THEIR their distribution by per-cent. The second stage step is will be univariate analysis. On In this stage, we will compare each dependtantdependant veriablevariable. For the comparison of qualitivequalitative dependant veriablesvariables (for example(e.g., death) with qualitative independent variable variables (for example(e.g., obesity), we will use the chi-square test or exact-Fisher exact test , as appropriated. For the comparison of qualitivequalitative dependant variables (for example(e.g., death) with age, we will use a T t-test for independent samples and. As well as we will use the Mann-Whitney U MANN-WITHNET test for the comparison of such variables with the NWESNEWS score. For the comparison of dependant variable variables (e.g., lenthlength of hospitalization) with qualitivequalitative independent variables (for example(e.g., obesity), we will use the MANMann-WITHNEY Whitney U test, as well as the , and KRUSKAL-WALLIS Kruskal-Wallis test for comparison with non-dichotomic dichotomous variables as (e.g., ethnicity). The third stage is multivariate analysis. On In this stage, we will construct conduct multivariate   logistic regression for dicotomicdichotomous dependant variable variables (for examplee.g., death). For quantitative dependant variable variables (e.g., lenghlength of hospitalization), we will construct a POISSON Poisson or negative binomial multivariate regression model. In the The regression will be included independent variables that we found to be significant at in the second stage or/and and/or clinically significant. On In this stage, we will check for possible interactions.
	Comment by Author: Percent or percentage?
P < 0.05 value will be considerdconsidered as a statistically significant if P < 0.05. for statistical analysis we will use SPSS software VERSION version 26 will be used for the statistical analyses.
  
Limitations of study	Comment by Author: I prefer Study limitations
1. LimitteedSmall patients' cohort: – we will take require a cohort with a minimum of 194 patients to show find a clinical clinically significant effect of 15% with a null hypothesis of 0.05.
2. Single- center design.
3. A new parameter was introduced after in February 2/2021, -a new parameter was shown  namely – verified patients after immunization with the Pfizer BNT162b2 vaccine.
4. short A short observation period of 28 days: – we decided to focus on that period because after that timeframe, the patients would be considered with to have “Long long COVID” syndrome and we won’t deal with will not address that condition this subject in this study.
5. Vague definitions of variables, such as obesity (can be defined by BMI or by weight threshold): – we will define obesity will be defined according to a title in the patient's medical history, and The the same approach will be used goes for other medical background medical variables and drug use.

Student’s responsibilities and schedule	Comment by Author: Should this be singular or plural? Students’?
a. To do Conduct a review of recent studies,publications and making plan the of study  planning – May 2022
b. Data collection and statistical analysis, Under under the guidance of Prof.essor   Friger – June to -July 2022
c. Initial inference and analysis of statistical results    - – August 2022
d. Take Play a major part role in writing a scientific paper under the guidance of the accompanying facilitators    - – September 2022

Approval of the Institutional institutional ethical ethics committee-
The study was approved by the HelnsikiHelsinki committee on 7May 7, /5/2021  . (Aapproval   Nono.- SOR-089-21).
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