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INTRODUCTION

Hepatitis C infection is a major global health problem, with a significant socio-economic
impact, not solely due the impaired quality of life and complications but also due the significant
pressure on the health systems worldwide, being a chronically progressive disease with the need
for repeated hospitalizations. The prevalence of HCV infection is globally 2.2%. Chronic
hepatitis HCV increases the risk of complications such liver cirrhosis or hepatocellular

carcinoma.

The main objective of the doctoral thesis is to evaluate patients with hepatitis C virus
(HCV) infection in acute phase, to monitor them , highlighting new elements in assessing the
progression of liver disease and the response to treatment. In addition, this thesis aims to
describe an epigenetic approach to the disease, assessing miRNA (miR) species, as modern

diagnostic and treatment markers in HCV infected patients.

Therefore, the thesis aims to monitor the dynamics of alpha-fetoprotein (AFP) in HCV
infected patients before and after direct antiviral agents therapy (DAA), as well as the degree of

liver fibrosis measured by FibroScan and the incidence of mixed cryoglobulinemia (MC).

The thesis purposes an innovative epigenetic approach, by assessing various miR species
in plasma: miR 7-1, miR 21, miR 122 and miR 885 of HCV infected patients in acute phase and
after achieving sustained viral response (SVR) and to establish a correlation with the degree of

cytolysis, cholestasis, inflammation, viral load and hepatic fibrosis.
The scientific research methodology included the following steps:

The study was performed on 63 patients: of these 36 patients, healthy volunteers,
constituted the control group (C) and 27 patients constituted the study group (VHC and RVS
groups). The 27 patients included in the study group were evaluated at the time of diagnosis of
HCV infection (VHC) and 3 months later (RVS).

The first stage of the doctoral dissertation focused on the comparative analysis of
demographic data. The following parameters were considered: age, patient gender, social status,

smoking status, body mass index (BMI).



Further, plasma level of albumin (g/dl), AST (U/l), ALT (U/l), GGT (U/l), AP (U/l), DB
(mg/dl) and TB (mg/dl) were determined spectrophotometrically. PCR (mg/l), triglycerides
(mg/dl), total cholesterol (mg/dl), plasma levels of AFP (ng/ml) and the presence of MC were
assessed by chemiluminescence. The blood count was determined automatically using a

dedicated flow cytometry Kkit.

The coaguloation parameters were assessed from blood samples collected on EDTA
vacutainers. The following parameters were determined: aPTT (sec), PT/ INR (sec) and plasma
fibrinogen. FibroScan® technology was used for the non-invasive assessment of liver fibrosis.

The viral load was determined using RT-PCR.

For epigenetic markers, we assessed plasmatic miR 7-1, miR 21, miR 122 and miR 885
in healthy voluntiers and in HCV infected patients in acute phase and after sustained viral
response. The main steps included: total RNA collection, reverse transcription and amplification
of the gene of interest, according to the total protocol.

The doctoral thesis is structured in two parts: a general part and a special part.

The general part of the doctoral thesis includes 13 chapters. The first few chapters refer in
an illustrative way to HCV infection. These chapters provide information on the epidemiology,
etiology of HCV transmission, pathophysiology of the disease, clinical picture, paraclinical
diagnosis, imaging aspects of chronic liver disease, staging according to severity, characteristic
histopathological characteristicsaspects, differential diagnosis, complications of infection with

HCV as well as the prognosis and evolution of the disease.
Chapter 12 focuses on treatment principles including DAA treatment.

The special part includes four original chapters that refer to the working hypothesis,
general objectives, the general methodology of scientific research and the experimental including
three above-mentioned research perspectives : biochemistry, imaging and epigenetics.

The experimental part consists of a brief introduction, specific materials and methods,

results, discussions and conclusions.



Finally, the conclusions of the doctoral thesis are structured. The confirmed objectives
and the refuted hypotheses were specified. The own contributions were highlighted but also the

results in accordance with the specialized literature



SPECIAL PART
General objectives of the study

The dissertation focuses on the biochemical, imaging and epigenetic diagnostic strategies

in HCV-infected patients as well as their variation secondary to DAA

The aim of the dissertation is to analyze a new potential diagnostic strategy and to

monitor the therapeutic efficacy from an epigenetic perspective.
The main objectives of the study are:

* To analyze the demographic data from the cohort included in the study taking into account the
main anthropometric and social characteristics: patient gender, environment of origin, smoker /

non-smoker status, BMI, average age

 To compare the plasma level of AFP in patients with HCV infection, in the acute, replicative
phase but also at 3 months after diagnosis following antiviral treatment in patients with SVR, in
the absence of HCC

» To assess the variability of the liver fibrosis (FibroScan®) in patients with acute HCV infection
before and after DAA therapy and to compare them with healthy volunteers.

 To compare the incidence of CM in HCV infected patients before and modern antiviral therapy,
in the absence of specific glomerulopathy.

* To identify novel diagnostic tools and to correlate the plasmatic AFP with the following
biological markers: AST, ALT, GGT, AP, DB, TB, CRP, triglycerides, total cholesterol, plasma
albumin, coagulation parameters, viral load in the acute phase of HCV hepatitis.

« To validate new innovative epigenetic markers in HCV infection: miR 7-1, miR 21, miR 122,
miR 885

* To emphasize the role of the validated epigenetic markers in the therapy response



* To correlate the level of miR 7-1 in plasma with the following markers: AST, ALT, CRP, viral
load, AFP, GGT, AP, erythrocytes sedimentation speed (ESS), fibrinogen, and the degree of the

liver fibrosis with regard to the stages of the HCV infection.

* To analyze the variability of the miR 21 in HCV infected patients and to correlate them with
the plasma level of standard biomarkers: AST, ALT, CRP, viral load, AFP, GGT, AP, ESS,

fibrinogen, and the degree of the liver fibrosis.

« To correlate the miR 122 expression to plasmatic AST, ALT, PCR, viral load, AFP, GGT, AP,

ESS, fibrinogen and liver fibrosis in the replicative phase

* To correlate the miR 885 expression with the following standard markers: AST, ALT, CRP,
viral load, AFP, GGT, AP, ESS, fibrinogen and the degree of the liver fibrosis, with regard to the

stages of the HCV infection (acute vs. sustained viral response)



General methodology of the scientific research

The present study is an interventional, prospective, randomized, double-blind clinical
trial that includs an initial cohort of 104 patients. The patients were enrolled between February
2020 and December 2020. Healthy volunteers and HCV-infected patients in acute phase with no
previous antiviral treatment.

All clinical procedures were performed following the approval of the Ethics Council of
the Fundeni Clinical Institute (48358/01/10/2019) in accordance with the European Council
Directive 2001/20 / EC and respecting the rules of confidentiality of personal data according to
the directive European 95/46 / EC. Informed consent was obtained from all subjects included in
the study.

The exclusion criteria were: patients with decompensated cirrhosis, chronic kidney
disease, life expectancy below 12 months, decompensated heart failure, extrahepatic
manifestation of the HCV infection, alcohol or drug use, HBV or HIV co-infection. Twenty-five
patients had at least one exclusion criterion. Another 16 patients refused the enrollment in the
study and 9 patients did not achieved the SVR after DAA.

Of the remaining 63 patients, 36 patients, healthy volunteers constituted the control group
and 27 patients constituted the study group. The 27 patients included in the study group were
evaluated at the time of diagnosis of HCV infection and 3 months after achieving SVR
secondary to antiviral therapy with direct agents.

Therefore, the study groups were:

» Control group (C) (n = 36) consisting of healthy volunteers

* HCV group (VHC) (n = 27) consisting of HCV-infected patients at the time of diagnosis, in the
replicative phase

* SVR group (RVS) (n = 27) consisting of patients with sustained viral response 3 months after
initiation of DAA.
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The analyse of AFP dinamics in HCV-infected patients

The first part of the dissertation focuses on the comparative analysis of demographic data.
The following parameters were considered: age, patient gender, social status, smoking status,
body mass index.

Biochemical markers were assessed according to a local protocol. Whole blood from
each patient was collected in dedicated vacutainers and maintained at 4 ° C until the sample
coagulated. After coagulation, the samples were centrifuged for 20 minutes at 1000xg and
processed immediately for the markers listed below.

We assessed, spectrophotometrically, the plasma levels of albumin (g / dl), AST (U /1),
ALT (U/I),GGT (U/I),AP (U/I),DB (mg/dl), TB (mg/dl), CRP (mg/1), triglycerides (mg
/ dl) and total cholesterol (mg / dl), using compatible kits for Siemens Advia 1800 Reader
(Siemens, Erlangen-Germany). AFP (ng / ml) and MC were determined using Advia Centaur
XPT Reader (Siemens, Erlangen-Germany) by chemiluminescence. The blood count was
determined automatically using a dedicated flow cytometry kit (Sysmex XN-1000 Reader)
(Sysmex, Kobe-Japan) and the results were expressed per ml of blood.

The coagulation parameters were assessed in blood samples collected on EDTA
vacutainers according to the manufacturer's recommendations using StaR Max 3 Reader (Stago,
France). The following parameters were determined: aPTT (sec), PT / INR (sec) and plasma
fibrinogen.

The level of viral load was determined using RT-PCR (Montania 4896 Real Time PCR
Reader, Anatolia, Istanbul-Turkey), using the Bosphore HCV quantification kit (Anatolia,
Istanbul-Turkey), according to the manufacturer's recommendations. The main steps included:
total RNA collection, reverse transcription and amplification of the gene of interest, according to
the local protocol. The assessments were performed in triplicate and viral load was expressed in

virion / ml blood.
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The analyse of epigenetic markers in HCV-infected patients without hepatocelular
carcinoma

For miR assessment, the total RNA was isolated from 200 ul plasma using the miRNeasy
Serum / Plasma kit (Qiagen, Hilden, Germany), according to the manufacturer's
recommendations. An amount of 3 pl of RNA was reverse transcribed using the miRCURY
LNA RT kit (Qiagen, Hilden, Germany), in accordance with the manufacturer's

recommendations.

For each sample, six amplification reactions of 1 pl of cDNA per reaction were
performed using mMiIRCURY miRNA Assays (Qiagen, Hilden, Germany). The miR species
considered were: miR-7 1-3p, miR 21-3p, miR122-5p, miR-885-5p and miR-16-5p (endogenous
control). Reactions were performed according to the manufacturer's recommendations using the
PCR 7500 Fast (Applied Biosystems, Foster City, CA, USA).

The Ct values obtained were normalized to control using double delta Ct method,
considering miR-16-5p endogenous control, according to Qiagen recommandation and after
checking the stability. Plasma levels of miR were expressed as fold-change for comparative

analysis between study groups and as 2-AACt for correlation analysis.
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Results

Demographic data

Gender distribution revealed 47.2% men in control group vs. 30.7% in the study group
(p=NS).

We identified 22.2% of the patients in control group as smoker vs. 34.6% in the study
group (p=NS). The data are revealed in Fig. 17 and 18.

Regarding the distribution of the patients according to their residency (urban/rural), 75%
of the patients from the control group lived in cities vs. 61.5% in the study group. The data are

revealed in Fig. 19 and 20.

The mean age of the patients in the control group was 50+2.3 vs. 61.8+2.3 in the study
group (p=NS). The data revealing the patients age included in the study are revealed in the Fig.
21 si 22.

Patient’s distribution according to their BMI in the control group revealed a mean BMI of
25.6+3.8 kg/m? vs. 27.06+5.6 kg/m? (p=NS) (in the study group). The results are revealed in Fig.
23 and 24.

The analyze of AFP dynamics in HCV-infected patients

The comparative analysis of the plasmatic levels of AFP among groups is illustrated in
the Fig. 1. The results revealed a statistically significant increased AFP in acute phase (VHC
group) as well as after achieving the sustained viral response (RVS group) compared with
control: 5.79+0.7 vs. 2.4+0.3, P=0.0009, and 5.9+2.5 vs. 2.4+0.27, P=0.042, respectively. We
didn’t observe any changes in plasmatic AFP between VHC and RVS groups: 5.79+0.73 vs.
5.9£2.5, P=NS.
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Fig. 1 Comparative analysis of plasmatic AFP among groups. The data is expressed as
meanst SEM. * represents p=0.05-0.01 and *** represents p=0.001-0.0001.

The presence of the mixed cryoglobulinemia is revealed in Fig. 2. We observed a
statistically significant increase of the prevalence of the mixed cryoglobulinemia in VHC group
compared to control (46% vs. 14%, p<0.0001). Additionally, the prevalence of the mixed
cryoglobulinemia was reduced in RVS group compared to VHC group (25% vs. 46%,
p<0.0001).
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Fig. 2 The incidence of mixed cryoglobulinemia among groups. **** represents
p<0.0001

The comparative analysis of the hepatic fibrosis using FibroScan is illustrated in Fig. 3.
The data revealed an increased fibrosis levels in both, VHC and RV'S groups compared to
control: 9.8+0.9 vs. 4.5+0.37, p=0.001 and 13£3.2 vs. 4.5+0.37, p=0.0006, respectively. No
differences were observed between VHC and RVS groups: 9.8+1 vs. 13+3.2, p=NS.
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Fig. 3 The mean fibrosis levels among groups. The data are expressed in kPa as means +
SEM. ** represents p=0.01-0.001
The correlative analysis between AFP and biochemical markers and imagistic findings are
revealed in Fig. 4-9. We observed a statistically significant positive correlation between AFP and
the values of the following markers: AST (R?=0.37, p = 0.0001), ALT (R?=0.37, p =0.0002), BT
(R?=0.3, p = 0.0009), GGT (R? = 0.38, p = 0.0001), FA (R? = 0.45, p<0.0001) and a negative
correlation between AFP and plasmatic fibrinogen (R? = 0.15, p = 0.002).
No statistically significant correlations were observed between the plasma level of AFP
and FibroScan® (R? = 0.0007, p = 0.88), the viremia (R? = 0.0009, p = 0.86), platelets count (R?
=0.9, p=0.08) or CRP (R?=0.01, p = 0.64)
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Fig. 4 Correlative analysis of AFP and AST. R?- correlation coefficient. p- statistical

significance.
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Fig. 5 Correlative analysis of AFP and ALT. R?- correlation coefficient; p-statistical
significance
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Fig. 6 Correlative analysis of AFP and total bilirubinemia (TB). R?- correlation

coefficient; p-statistical significance
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Fig. 7 Correlative analysis of AFP and GGT. R2- correlation coefficient; p-statistical
significance
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Fig. 8 Correlative analysis of AFP and alkaline phosphate (AP). R2- correlation
coefficient; p-statistical significance
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Fig. 9 Correlative analysis of AFP and plasmatic fibrinogen. R?- correlation coefficient;

p-statistical significance
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The analyse of epigenetic markers in HCV-infected patients without hepatocelular
carcinoma

The comparative analysis of miR 7-1-3p expression between the studied groups is shown
in Fig. 10. No difference was observed between the Control and HCV groups (1 £ 0.2 vs. 0.65 £
0.08, p = NS). The miR 7-1-3p was up-regulated in the RVS group compared to the VHC group:
1.03+0.11 vs. 0.65 £ 0.08 (p<0.006).

Additionally, the level of miR 7-1-3p was not correlated with any marker considered (Fig.
11-19): AST (R2 =0.007, p =0.67), ALT (R2=10.08, p =0.16), PCR (R2 =0.32, p = 0.23), viral
load (R2 =0.07, p=0.18), AFP (R2 =0.01, p = 0.54), GGT (R2 =0.03, p =0.47), AP (R2 =0.01,
p =0.75), ESS (R2 = 0.15, p = 0.09), FibroScan® (R2 = 0.01, p = 0.54).

miR 7 1-3p
E 2 3

o Nl = BN

C VHC RVS

Relative expression (fold-change)

Fig. 10 Relative expression of miR 7 1-3p among groups. The results are expressed as fold-
change+ SEM. ** represents p=0.01-0.001

18



The MIR 21-3p was up-regulated in RVS compared to Control: 2.76+0.52 vs. 1+0.29,
p=0.17 (Fig. 11).
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Fig. 11 Relative expression of miR 21-3p among groups. The results are expressed as
fold-changex SEM. ** represents p=0.01-0.001

The correlative analysis of miR 21-3p expression with the following standard markers did
not identify any statistically significant relationship: AST (R? = 0.0001, p = 0.95), ALT (R? =
0.001, p = 0.87), PCR (R?=0.21, p = 0.35), viremia (R? = 0.03, p = 0.75), AFP (R?=0.03, p =
0.41), GGT (R?=0.1, p = 0.19), FA (R? = 0.0001, p = 0.98), ESR (R?=0.11, p = 0.15),
FibroScan® (R? = 0.01, p = 0.57).
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MiR 122 was upregulated in both, VHC and RVS groups compared with control
group: 6.24+1.5 vs. 1£0.3 (p<0.001), and 3.96+0.72 vs. 1+0.3 (p<0.001), respectively

(Fig. 12).
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Fig. 12 Relative expression of miR 122-5p among groups. The results are expressed as
fold-changex SEM. **** represents p<0.0001
Plasma levels of miR 122-5p were positively correlated with AST (R?= 0.35, p = 0.0018),
ALT (R?=10.3, p=0.0045), and CRP (R? = 0.76, p = 0.022) (Fig. 13-15). The other markers did
not suggest statistically significant correlations in association with miR 122-5p: viral load (R? =
0.03, p = 0.37), AFP (R? = 0.009, p = 0.65), GGT (R?=0.11, p = 0.15), FA (R? = 0.0006, p =
0.93), VSH (R%? =0.001, p = 0.85), FibroScan® (R? = 0.008, p = 0.67)
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Fig.13 Correlative analysis of miR 122-5p and AST. R?- correlation coefficient. p

statistical significance
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Fig.14 Correlative analysis of miR 122-5p and ALT. R?- correlation coefficient. p

statistical significance
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Fig. 15 Correlative analysis of miR 122-5p and CRP. R?- correlation coefficient. p
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MiR-885-5p was up-regulated in the HCV group compared to the Control group: 7.57 +
1.7 vs. 1 £0.31, p<0.001 and a down-regulated in the RVS group compared to the HCV group:
2.96 +0.44 vs. 7.57 £ 1.7, p = 0.007. In addition, overexpression of miR 885-5p was observed in
the RV'S group compared to the Control group: 2.96 + 0.44 vs. 1 + 0.31, p = 0.001 (Fig. 16).
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Fig. 16 Relative expression of miR 885-5p among groups. The results are expressed as
fold-change+ SEM. * represents p=0.01-0.05, ** represents p=0.001-0.01

Moreover, miR 885-5p was found to be positively correlated with: AST (R?=0.16, p =
0.04) and CRP (R2 = 0.9, p = 0.03) (Fig. 17-18). The other hypotheses were not confirmed. We
found no linkage between miR 885-5p and: ALT (R?=0.06, p = 0.22), viral load (R?=0.03, p =
0.39), AFP (R? =0.0002, p = 0.93), GGT (R?>=10.2, p = 0.057) , AP (R? = 0.005, p = 0.82), ESS
(R?=0.0001, p = 0.96), FibroScan® (R? = 0.01, p = 0.52)
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Fig. 17 Correlative analysis of miR 885-5p and AST. R?- correlation coefficient. p

statistical significance
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Fig. 18 Correlative analysis of miR 885-5p and CRP. R?- correlation coefficient. p

statistical significance
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CONCLUSIONS AND PERSONAL CONTRIBUTION

The conclusions of the doctoral thesis are:

* The plasma level of AFP, even if under the cut-off levels for the diagnosis of a HCC, was elevated
in HCV infected patients, regardless of their response to DAA

» MC increases in patients with HCV and then decreases after sustained viral response secondary
to DAA

* HCV can cause liver fibrosis in the early stages of the infection, which persists at 3 months,

despite the sustained viral response

» The plasma level of AFP in HCV infected patients is positively correlated with the hepatic
cytolysis syndrome as revealed by plasmatic AST and ALT

* The plasma level of AFP in HCV infected patients is positively correlated with the cholestasis
syndrome as revealed by the level of AP, GGT and TB

« In the replicative phase of HCV infection, fibrinogenemia is negative related to plasmatic AFP.

» The plasmatic down-regulation of miR 7-1-3p could represent a marker of sustained viral

response after DAA in HCV infected patients.
* MiR 21-3p increases in HCV infected patients after successful DAA compared to control

» Acute HCV infection causes up-regulation of miR 122-5p, which will decrease after DAA:
Therefore, this epigenetic marker could have a predictive role in therapy response. Plasma levels
of miR 122-5p positively correlate with the hepatic cytolysis syndrome in the replicative HCV

infection.

* MiR 885-5p is up-regulated in acute, replicative phase, of HCV infection and decreases,
subsequently, after DAA. This marker could help in predicting the progress of chronic HCV

infection, as well as the therapeutic response.
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« There are minor direct correlations between miR 885-5p and ALT in the acute phase of HCV

infected patients.

« Inflammatory status, as revealed by PCR levels, positively correlates with plasma levels of miR
122-5p and miR 885-5p

Although future clinical trials are needed to confirm the hypotheses and results discussed
in this thesis, we have highlighted an innovative epigenetic panel in the early diagnosis of HCV-

infected patients, which could prove their utility in monitoring the response to DAA.

In addition, we revealed potential correlations of these biomarkers with the standard

biochemical and sonographic diagnostic strategies.

We also stated, through comparative and correlative analyzes, the role of AFP in HCV-

infected patients in the absence of HCC as well as its dynamics secondary to DAA.

25



SELECTIVE BIBLIOGRAPHY

Alter MJ. Epidemiology of hepatitis C virus infection. World J Gastroenterol. 13: 2436- 2441; 2007

C T. Jake Liang, Barbara Rehermann, Leonard B. Seeff, Jay H. Hoofnagle. Pathogenesis, Natural History,
Treatment, and Prevention of Hepatitis C. Annals of Internal Medicine; 2000

Blackard JT, Shata MT, Shire NJ, Sherman KE. Acute hepatitis C virus infection: a chronic problem.
Hepatology. 47:321; 2008

Sebastiani G, Gkouvatsos K, Plebani M. Non-invasive assessment of liver fibrosis: it is time for laboratory
medicine. Clin Chem Lab Med. 49:13-32; 2011

Klibansky DA, Mehta SH, Curry M, Nasser I, Challies T, Afdhal NH. Transient elastography for
predicting clinical outcomes in patients with chronic liver disease. J Viral Hepat. 19(2):e184—-e193; 2012
Stephen A. Harrison. Utilization of FibroScan Testing in Hepatitis C Virus Management. Gastroenterol
Hepatol (N Y). 11(3): 187-189; 2015

Hashem B. El-Serag,Fasiha Kanwal, Peter Richardson, and Jennifer Kramer-- Risk of Hepatocellular
Carcinoma after Sustained Virologic Response in Veterans with HCV-infection Running Head: HCC after
SVR. Hepatology. 64(1): 130-137; 2016

Jacinta A Holmes, Stephanie M Rutlendge, Raymond T Chung. Direct-acting antiviral treatment for
Hepatitis C. The Lancet. 393: 1392-1394; 2019

Hans Helmut Niller, Hans Wolf, Janos Minarovits. Viral hit and run-oncogenesis: genetic and epigenetic
scenarios. Cancer Lett. 305(2):200-17; 2011

Shira Perez , Antony Kaspi, Tom Domovitz, Ateret Davidovich et al. Hepatitis C virus leaves an
epigenetic signature post cure of infection by direct-acting antivirals. PLoS Genet. 15(6): €1008181; 2019
Tomimaru Y, Eguchi H, Nagano H, Wada H, Kobayashi S, et al. Circulating microRNA-21 as a novel
biomarker for hepatocellular carcinoma. J Hepatol. 5(1) : 167-75; 2012

Jopling, C. Liver-specific microRNA-122: biogenesis and function. RNA Biol. 9: 137-142 ; 2012
Roberts, A. P. E., Lewis, A. P. & Jopling, C. L. MiR-122 activates Hepatitis C virus translation by a
specialized mechanism requiring particular RNA components. Nucleic Acids Res. 39: 7716-7729; 2011
Junhao Gui, Yaping Tian, Xinyu Wen, Wenhui Zhang, Pengjun Zhang, Jing Gao, Wei Run, Liyuan
Tian, Xingwang Jia, Yanhong Gao. Serum microRNA characterization identifies miR-885-5p as a
potential marker for detecting liver pathologies, Clin Sci (Lond) .120(5):183-93; 2011

26


https://www.uptodate.com/contents/clinical-manifestations-diagnosis-and-treatment-of-acute-hepatitis-c-virus-infection-in-adults/abstract/1
https://www.uptodate.com/contents/clinical-manifestations-diagnosis-and-treatment-of-acute-hepatitis-c-virus-infection-in-adults/abstract/1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4836588/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4836588/
https://www.ncbi.nlm.nih.gov/pubmed/?term=El-Serag%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=26946190
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kanwal%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26946190
https://www.ncbi.nlm.nih.gov/pubmed/?term=Richardson%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26946190
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kramer%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26946190
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=26946190
https://pubmed.ncbi.nlm.nih.gov/?term=Niller+HH&cauthor_id=20813452
https://pubmed.ncbi.nlm.nih.gov/?term=Wolf+H&cauthor_id=20813452
https://pubmed.ncbi.nlm.nih.gov/?term=Minarovits+J&cauthor_id=20813452
https://pubmed.ncbi.nlm.nih.gov/?term=Perez+S&cauthor_id=31216276
https://pubmed.ncbi.nlm.nih.gov/?term=Kaspi+A&cauthor_id=31216276
https://pubmed.ncbi.nlm.nih.gov/?term=Domovitz+T&cauthor_id=31216276
https://pubmed.ncbi.nlm.nih.gov/?term=Davidovich+A&cauthor_id=31216276
https://pubmed.ncbi.nlm.nih.gov/?term=Gui+J&cauthor_id=20815808
https://pubmed.ncbi.nlm.nih.gov/?term=Tian+Y&cauthor_id=20815808
https://pubmed.ncbi.nlm.nih.gov/?term=Wen+X&cauthor_id=20815808
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+W&cauthor_id=20815808
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+P&cauthor_id=20815808
https://pubmed.ncbi.nlm.nih.gov/?term=Gao+J&cauthor_id=20815808
https://pubmed.ncbi.nlm.nih.gov/?term=Run+W&cauthor_id=20815808
https://pubmed.ncbi.nlm.nih.gov/?term=Tian+L&cauthor_id=20815808
https://pubmed.ncbi.nlm.nih.gov/?term=Tian+L&cauthor_id=20815808
https://pubmed.ncbi.nlm.nih.gov/?term=Jia+X&cauthor_id=20815808
https://pubmed.ncbi.nlm.nih.gov/?term=Gao+Y&cauthor_id=20815808

