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Abstract Bibliometric analysis of Egyptian literature on HCV provides the intelligence

needed for decision makers and gives an insight into research productivity in this area. We

propose our database (HCVDBegy) on MS-SQL server by querying PubMed for ‘‘HCV

and Egypt’’ with time limit till 31st March 2013. Fifty eight out of the 716 records were

excluded and the rest 658 were divided into 22 domains. Analysis used data mining add-ins

for Microsoft Excel, including association and regression algorithms. A fluctuation in

numbers of papers was noticed from 2004 to 2009 with a steady increase onward. Eighty

six percent of publications were the contribution of three or more authors. Top publishing

bodies were Cairo and Ain Shams Universities, Faculty of Medicine, National Research

Center and National Cancer Institute. Three Egyptian journals came on top, whereas other

publishing journals were mainly from the USA. Few controlled clinical trials and meta-

analyses were published. HCV epidemiology, review articles and sequence analysis

domains were the most cited. Forecasting model showed a breakthrough in numbers of

publications on 2013 and 2014 than those forecasted. Dependency network based on

association rule model of MeSH topics was also extensively analyzed. Number of publi-

cations showed a promising increase which points to the better national awareness of HCV

problem. Studying MeSH terms clustering showed some hot topics. We recommend that
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the PubMed should alarm authors of the challenges of author affiliations. HCVDBegy

availability opens the door for more drill down analysis for decision makers.

Keywords Bibliometrics � Data mining � Data base � Association rule � Regression

analysis � Clustering � HCV and Egypt � PubMed

Abbreviations
HCV Hepatitis C virus

XML Extensible Markup Language

PMID PubMed ID

BIDS Business intelligence studio

MeSH Medical subheadings

Introduction

Hepatitis C virus (HCV) is a major health problem worldwide, especially in Egypt. It has

infected approximately 170 million people worldwide. HCV infection is cleared in about

25 % of cases (Alter et al. 1992; Hoofnagle 1997) leaving the rest to suffer chronic

infection. Chronic HCV infection can lead to cirrhosis and liver cancer. In Egypt, however,

HCV incidence rates have been estimated to be 2.4 per 1000 person-years (165,000 new

infections annually) (Mostafa et al. 2010). In 2008, nearly 15 % of the population aged

15–59 years had antibodies to HCV (anti-HCV), and 10 % (approximately 5 million

persons) had chronic HCV infection (El-Zanaty and Way 2009); overall, an estimated 6

million Egyptians had chronic HCV infection in 2008 (Centers for Disease Control and

Prevention 2012).

Recently, the Egyptian Government has adopted a multidisciplinary national campaign

to control HCV. Quantitative evaluation of scientific production in this field will thus be of

a great asset for the decision makers in this country as well as for the scientific community

concerned. Many methods are employed to satisfy this goal, the most important of which is

bibliometric analysis.

Bibliometrics studies are performed to assess scientific literature in a given field. It was

not until 1969 that the term bibliometrics first appeared in print (Pritchard 1969). It was

defined as the ‘application of mathematical and statistical methods to books and other

media of communication’, and the term was quickly adopted and used, particularly in

North America (Wilson 1999). At almost the same time, Nalimov and Mulchenko (1969)

mentioned the term scientometrics to refer to ‘the application of quantitative methods

which are dealing with the analysis of science viewed as an information process. However,

this term was widely used in Europe (Wolfram 2003).

Many studies in different research domains were recently published to address

knowledge production based on the MEDLINE database, among others (Alvi et al. 2014;

Ghojazadeh et al. 2014; Thavamani 2013; Yao et al. 2012; Nichols 2008; Ramakrishnan

and Babu 2007). They were mainly concerned with bibliometrics analysis because the

recognition and exchange of research results are among the key forces for the advancement

of science.

A group of research articles was concerned with bibliometrics and scientemtric of HCV.

Thavamani (2013) published a bibliometric analysis of the literature output in the field of

Hepatitis C covered in the Journal Gastroenterology from 2006 to 2010 (Thavamani 2013).
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Another scientometric study on HCV world literature during 1999–2013 from Scopus was

done by Alvi et al. (2014). On the other hand, another bibliometric study done by

Ramakrishnan and Babu (2007), analyzing literature of hepatitis in Medline and two other

databases. The latter focused on the degree of collaboration among authors (Ramakrishnan

and Babu 2007). None of them however was specifically concerned with knowledge

production of Egyptian literature in this field.

In this study, we analyzed Egyptian HCV-related literature from PubMed to evaluate

their current status and provide an insight towards their productivity in one of the Egypt’s

national and major health problem. For this purpose, we developed a specialized database

(HCVDBegy) for the ease of assessing related literature. We tried to use the powerful

capabilities of relational database for this analysis instead of the traditional ways applied

for bibliometric analysis. Thus we followed the lead and the same schema of this previous

study (Oliver et al. 2004) in order to integrate the downloadable XML files available from

PubMed on the records using the query ‘‘HCV and Egypt’’, up till the end of March 2013,

into relational database using MS-SQL server 2008 R2 (Microsoft SQL). Analysis services

of the previous program was used to create a data ware house that was suitable for data

mining functionalities in Microsoft Excel data mining add-ins. Results of such analysis

provide the intelligence needed by decision makers in this country and others.

Materials and methods

PubMed search

The query used was ‘‘HCV and Egypt’’, with time limits till the end of March 2013. On the

29th of November 2013, the query resulted in 716 publications. MEDLINE and Extensible

Markup Language (XML) formats were the most conclusive, and we chose the latter for

this task.

Fig. 1 Different domains (major and minor) of study in the present database
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Inclusion and exclusion criteria

Inclusion criteria

(1) They must contain at least one Egyptian author, (2) and samples investigated should

contain a group of Egyptian patients in reasonable numbers, (3) also HCV should be the

main research area.

Exclusion criteria

(1) Studies with no Egyptian authors (2) and no Egyptian samples investigated, (3) and

those with samples selected to be negative for HCV (non-C). (4) Studies where HCV is not

the major search theme based on personal judgment and experience were also excluded.

Table 1 Study domains and their citation indexes

No. Search areas and domains No. of
researches

Range of citation index
(average)

Publication
years

Major domains

1 Markers in chronic HCV patients 151 (23.3 %) 75–0 (10) 1980–2013

2 HCV epidemiology 120 (18.5 %) 998–1 (42) 1985–2013

3 Response to viral treatment 79 (12.2 %) 136–1 (18) 1996–2013

4 Hepatocellular carcinoma
pathogenesis

67 (10.3 %) 182–1 (20) 1999–2013

5 Schistosoma and HCV 40 (6.17 %) 137–0 (23) 1994–2013

6 New treatments for HCV 33 (5.1 %) 174–0 (20) 2005–2013

7 Review articles 28 (4.3 %) 906–2 (90.5) 1998–2013

8 Diagnostic methods 26 (4 %) 72–0 (14) 1996–2012

Total 545 (83.6 %)

Rare or minor domains

9 Transplantation studies 15 (2.3 %) 64–0 (15) 1995–2013

10 Noninvasive markers of fibrosis 14 (2.2 %) 27–1 (7) 2004–2013

11 Hepatocellular carcinoma positive
for HCV

13 (2 %) 43–0 (14) 1993–2011

12 Sequence analysis 11 (1.7 %) 345–1 (73) 1997–2012

13 HCV and other diseases 10 (1.5 %) 32–1 (14) 1997–2011

14 Acute hepatitis 9 (1.3 %) 81–1 (21) 1997–2013

15 Occult HCV 9 (1.3 %) 24–0 (10) 1999–2012

16 Cloning and biotechnology 8 (1.2 %) 2005–2009

17 HCV genotyping 7 (1.1 %) 38–1 (9) 1994–2013

18 HCV and non-Hodgkin’s lymphoma 7 (1.1 %) 48–0 (12) 2004–2012

19 HCV and hemodialysis 4 (0.6 %) 19–0 (6) 2007–2012

20 HCV and other organisms 4 (0.6 %) 6–0 (2) 2003–2006

21 HCV mathematical models 2 (0.3 %) 14–0 2010–2011

22 Infection control 1 (0.15 %) 10 2003

Total 114 (17.4 %)
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Fifty eight studies were thus excluded. The rest 658 records were divided into major and

minor areas or domains for building the database (Fig. 1; Table 1).

Citation index

Citations of all papers were collected from Google Scholar (http://scholar.google.com.eg/

scholar) after 17 months from the last record (31st/3/213; i.e. on the 1st/10/2014) to allow

time for others to cite the most recent records. Records with no citation index on

google.scholars were searched for on Google and if not cited there too, they were scored

with zero. No corrections for time were done. Chi square test (using SPSS 13.0 program for

windows) was used to compare mean citation indexes between different domains.

Authors’ affiliations

Analyzing author affiliations was a challenging task since it was subjective and depended

on the authors’ personal way of data entry. It was not curated in the PubMed nor were there

any trials for unifying them for upcoming analysis. In the present study, they were man-

ually curated from misspellings and such, and attempts for unifying them were made

whenever feasible. Each field (Department, Center, University, and Governorate) was

independently copied and pasted separately in Excel file. They were then integrated into

the database for due analysis. On the other hand, 13 % of total citations had missing

centers and no attempts were made to supply them for possibility of errors.

Database schema

A paper published back in 2004 showed Tools for loading MEDLINE into a local SQL

relational database. We followed the lead of this paper in building up our HCVDBegy from

PubMed data (Oliver et al. 2004). We used PubMed ID (PMID) as a primary key. A back

up file of this database will be provided on demand.

Analysis of data and data mining functionalities

A data ware house of the present database was constructed for pivot chart building of the

different descriptive parameters analyzed. Microsoft SQL Server 2008 R2-analysis ser-

vices of the business intelligence studio (BIDS) data mining add-ins for Microsoft Excel,

include many algorithm types. We used association and regression algorithms for data

analysis. Association algorithms find correlations between different attributes in a dataset.

Regression algorithms predict one or more continuous variables, based on other attributes

in the dataset.

Microsoft regression algorithm (forecast tool)

The Microsoft regression algorithm includes two separate algorithms for analysing time

series (https://msdn.microsoft.com/en-us/library/bb677216.aspx). Forecasting for number

of publications excluded the first quarter of 2013 since it was inconclusive. Other data was

used as a training set and the validation set was the numbers of citations for the years 2013

and 2014 (which are already available from PubMed web site). This analysis was applied

to predict the numbers of citations every year till 2017.
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Microsoft association algorithm (market basket analysis tool)

The Microsoft Association Rules algorithm is a straightforward implementation of the

well-known Apriori algorithm (https://msdn.microsoft.com/en-us/library/ms174916.aspx).

It was applied on medical subheadings (MeSH) and author names for each publication as

one transaction. The algorithm uses two parameters, support and probability, to describe

the item sets and rules that it generates. A dependency network appears which can

investigate the interaction of the different items in the model. Each node in the viewer

represents an item, while the lines between them represent rules. The selected node in the

network highlights dependencies. By selecting a node (in cyan/turquoise), we can see

which other nodes which predict the selected item (in Bronze), or which items the current

item predicts (in steel blue). In some cases, there is a two-way association between items

(nodes in dark magenta/violet), appearing in the same publication. The model could be as

complex as the number of nodes they have.

Results

According to what PubMed made available and to what we thought analysis would be

useful, we analysed authors and their affiliations, publishing journals, countries of publi-

cations, publication types. We chose citation indexes of publications as a sign of recog-

nition of the work done and tried to analyse some merits of those highly cited publications.

In additions, we tried to benefit from the powerful business intelligence provided by SQL

database analysis service and see if we could predict number of upcoming publications,

analyse networks that authors work in (results not shown), and networks of interesting

medical subject headings under investigations.
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Fig. 2 Number of publications per year in the present database
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Descriptive analysis

Total number of citations

Figure 2 shows total number of citations in the present database. The year 2012 showed a

number of 122 citations, whereas in the few years right after HCV discovery the number of

publications ranged from 1 to 5 citations and never exceeded twenty until 2004. A fluc-

tuation in the number of publications occurred between the years 2004 and 2009. A steady

increase was notice from 2009 till the end of study (Table 2).

Authors and their affiliations

Regarding the most influential four authors in the present study, Table 2 shows a com-

parison between their citation indexes and their types of studies they conducted. Esmat G

came first among different authors with 52 journal articles, however, Mohamed MK was

the most cited among them. The second and third author have statistically significant

Table 2 Google Scholar citation indexes and publication types of the four most influential authors in the
present database

Parameter Esmat G Abdel-Hamid M Mohamed MK Zekri AR

Sum (SD) of citation indexes 1224
(35)

1949a

(52)
2360a

(157)
476b

(13)

Average (max–min) citation index 23.5
(171–1)

49.8
(247–1)

73.75
(906–2)

18.3
(47–1)

Clinical trials 3 2 2 0

Comparative study 2 3 4 1

Evaluation study 0 0 0 1

Editorial 0 0 1 1

Journal article 52 40 34 27

Multicenter study 1 5 4 0

NIH grant 6 12 2 3

USA support 3 15 6 1

Review articles 3 0 0 0

Validation study 1 0 0 0

Publication years 1994–2013 1994–2013 1996–2013 1996–2013

T test proved a statistically significant difference between a and b (p = 0.02)

Table 3 Distribution of single
and multiple authors for publica-
tions of the present database

No. of authors No. of publications % of publications Rank

1 author 39 6 6

2 authors 53 8.2 4

3 authors 51 7.8 5

4 authors 104 16 3

5 authors 105 16.2 2

[5 authors 297 46 1

Total 649 100
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higher citation indexes than the fourth author (p = 0.02). The first three authors had more

clinical trials, comparative studies, NIH grants, USA support, and multicenter studies, than

the fourth author. Table 3 shows collaborative authorship of one or more authors and those

with more than five authors. Percentages of single authored papers were less than that of

multi-authored ones. Where 94 % of the papers were collaborative work of two or more

authors and 86 % were papers with three or more contributing authors.

As shown in Fig. 3A, Cairo governorate was first among different governorates with

35.6 % of publications in the present database. Top ten Universities are shown in Fig. 3B,

where Cairo and Ain Shams Universities were the most productive ones. The present

database showed that Faculty of Medicine, followed by National Research Center and

National Cancer Institute came first among the top ten research centers sharing in this

database (Fig. 3C).

Collaboration with the USA was pointed top in author affiliations beside Egypt (32

publications), USA Navy Medical Research Unit; (NAMRU-3) in Egypt was affiliated in

another 6 citations. Other Arab and non-Arab countries involved as author affiliations in

the Egyptian studies for HCV are shown in Fig. 4. Saudia Arabia was the top Arab country

in authors’ affiliations in the present database.

All literature were in English language.

Publishing journals

Three Egyptian journals were among the top ten journals for publishing in the present

database (Fig. 5). Liver international, The American journal of tropical medicine and

hygiene, world journal of Gastroenterology were among the top ten journals.

The United States was the country of choice, followed by the United Kingdom and

Egypt as places for publishing journals in the present database (Fig. 6).

Publication types

Both major and minor publication types are shown in Fig. 7A, B. Few review articles and

meta- analysis were published whereas, citations were mainly journal articles.

Google Scholar citation index

Figure 8 shows different categories of Google citation indexes. Fifty two percent (348/658)

publications had impact factor of[10. Chi square test (using SPSS program for windows)

did not show any statistically significant difference in citation indexes among the different

domains (p = 4.892).On a closer look at the pivot table, the 12th domain (sequence

analysis) had 8/11 citations with Google citation indexes above 20, one was 196 and the

other was 345.

Table 1 shows that most of the top ten cited articles were either from domain 2 (HCV

epidemiology), domain 7 (review articles) and HCV sequences (domain 12).

cFig. 3 Author affiliations. A Different Egyptian governorates and their percentages of sharing in the studies
of the current database (courtesy of english.ahram.org.e.g.). B Percentage of sharing of the top ten
universities in the database. C Top ten research centers sharing in the present database
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Data mining tools

Forecasting model

Figure 9 shows the number of forecasted publications till 2017 (using data till the end of

2012 as a training set). The actual numbers were retrieved from the PubMed for the years

2013 and 2014 (validation set). Among the 134 citations in the year 2013 and the 152

citations of 2014 from PubMed, 8 and 3 citations, respectively, were excluded according to

our exclusion criteria (see previous).

The years 2013 and 2014 showed a breakthrough in the total number of citations than

those forecasted, especially in the third domain (response to treatment), the Seventh (re-

view articles), and the thirteenth domain (HCV and other diseases).

Association rules analysis

We tried to analyse citations’ patterns regarding MeSH Terms, either as primary topics

(most significant points in a record) or as other concepts discussed in the citations.

Figure 10 shows the ten most common MESH terms authors used in this study. Hepatitis C
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and chronic HCV were among the top ten MeSH terms used. Egypt, Adults, middle aged,

males and females, were also most commonly used followed by viral RNA.

Figure 11 shows dependency network based on association rule model of MeSH Terms

that appear together in the same citation for detailed analysis of their relations with each

other. The root nodes represent the hot topics authors are studying and publishing in this

study. The most prominent example is the antiviral agents’ node where it was central to

many other MeSH terms satisfying the association rule. Also, middle aged was most

prominent in association analysis and was associated with at least 30 other MeSH terms.
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Discussion

In agreement with our study design, Yao et al. (2012) discussing bibliometric analysis and

knowledge visualization of artemisinin research from SCI and Medline chose subject

categories (domains), journals, countries, international collaboration, citations, authorship

and co-authorship, author key word (MESH terms) among others. In addition we showed

author’s affiliations and citation indexes of published papers. Moreover, Gojazadeh et al.

(2014), studying knowledge production status of Iranian researchers in areas of Gastric

cancer, they studied publication date, author names, journal title, impact factor, and

cooperation coefficient between researchers. Data mining in the database is a new in the

field of bibliometrics that mainly depended on statistics in their analyses.

Descriptive analysis

Total number of citations

On 1991, when HCV was first discovered, there were 437 citations regarding HCV in

PubMed and Egypt’s share was 1. This was also the case in the following year (1992)

where Egypt’s share remained 3 citations out of total 627 PubMed citations. Alvi et al.

(2014) studying world HCV literature from 1999 to 2013 showed that Egypt percentage

overall share was 1.93 % and ranked the 15th among different countries studied. In

accordance with the previous study, the present analysis showed that from the 3207

citations in the PubMed for the year 2012, Egypt’s share was 122 (3.8 %). This rise might

point to the increased national awareness of HCV problem and the recent national
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campaign for its treatment as well as the improved calibre and number of researches and

researchers in this area as well as the increased international collaborations.

A fluctuation in number of HCV research from Gastroenterology (a journal) was

noticed. There was a decrease in 2008, and then an increase in 2009 followed by a decrease

in 2010 (Thavamani 2013). In agreement with those findings, the present study showed a
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decrease in number of publications in the year 2008, followed by a constant increase to

present, with some fluctuations from the years 2004 to the year 2009. Moreover, studying

world literature on HCV research from 1999 to 2013 revealed that HCV showed upward

trend and that the highest quantity was produced during the block 2011–2013, a number

similar to our forecasted and verification sets (Alvi et al. 2014).

Authors and their affiliations

Cooperation among authors was very clear since only 6 % of articles were done by single

authors, whereas 86 % were done by 3 or more authors. A study of hepatitis literature from
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MEDLINE and two other databases from 1984 to 2003 also showed that the percentages of

single authored papers were less than that of multiple-authored papers. Where 85 % of

their total contributions were collaborative research (Ramakrishnan and Babu 2007). This

shows that research in the field of hepatitis tends to be more collaborative.

Fig. 10 Most commonly used MESH terms in the present study

Fig. 11 Dependency network based on association rule model of MeSH primary topics that appear together
in the same citation
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Regarding first author names, analysis of the present database proved that it was a bad

indicator of the overall authors’ contributions and efficiencies in general and would have

given us misleading results. Analysis thus must include all other authors. PubMed’s

redundant, subjective, missing, and unclean authors affiliations’ data posed a challenge

during analysis. A manual curation of the authors’ affiliations and division into separate

fields have been tried in this study to enable proper analysis. A system for unifying spelling

and editing of governorates, Universities, and centers have been manually tried (since the

number of citations was in the order of 658). This problem arises as publishing journals left

author’s affiliations to be edited by the authors themselves and was integrated in PubMed

data base as one entry. A step that is lastly and hastily been taken care of after a tiresome

research and a long editing process. Thus, we recommend that the PubMed should put a

note for all the journals to alarm authors of such a problem and recommend a unifying

system for all affiliations, especially in Egypt. We also recommend that every researcher

should stick to one name spelling throughout his/her career.

Missing data for research centers were around 13 % of the total citations. This deprives

them of their rights as research entities of this kind of work.

Cairo governorate was the most productive among the different governorates in Egypt,

with 35.6 % of the publications in the present database. Cairo metropolitan area has four

high caliber Governmental Universities with major contributions in the present database;

namely, Cairo, Ain Shams, Al-Azhar, and Helwan Universities. Other Non-Governmental

Universities (such as The German University in Cairo) also contributed to this situation.

Appearance of Faculty of Medicine as the first center who shared in the present database

was misleading, since this research entity is shared in all universities. National Research

Center and the National Cancer Institute, are both two high calibre research entities. The

latter belongs to Cairo University with more than one specialized team in the field of HCV

(as top ten authors analysis also revealed). Three of the top ten first authors were from

National Cancer Institute, Cairo University.

Yao et al. (2012) studying cooperation network maps showed that some Universities

were in the core of the map whereas others were at the edge of the network due to their less

cooperation. The reason behind these findings might be attributed to a concentration of

budget and facilities in the capital which provide better conditions for knowledge pro-

duction in these centers and vice versa (as stated by Gojazadeh et al. 2014). Thus, our

decision makers should be considering what they indicated regarding empowering uni-

versities with small share to become in the lead for this kind of research. Where Gho-

jazadeh et al. (2014) stated that it seems necessary to fairly distribute the resources and

provide more proper access of researches from universities of small cities to research

facilities in order to promote ever-increasing process of scientific productions and provide

required conditions to equal attendance of all universities and researchers of the country

(Ghojazadeh et al. 2014).

USA followed by France and Japan were the top three foreign countries appearing as

authors’ affiliations in the present database. This shows the trend of cooperation between

Egyptian researchers and foreign countries in this special field of research. Saudi Arabia

also came first as an Arab non-Egyptian country in author affiliations.

One of the limitations in this study was that PubMed made available only the first

authors’ affiliations at the time this work was conducted, thus depriving other authors’

centers from taking a chance to be counted in this analysis.

All published articles were in English language. In agreement with our findings, Alvi

et al. (2014) studying the world literature on HCV research stated that any author despite

his country of origin or language, publishes his research mainly in English rather than their
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own mother language. English was the language of publication in 86.6 % of the world

literature on HCV (Alvi et al. 2014).

Publishing journals

Despite the low impact factor of such journals, three of the top ten publishing journals were

from Egypt. An easy to reach (especially before the internet period and the electronic on

line submission), easy processing, fast editing process, low fees with the local currencies,

and backdates of such journals might be the reasons for this situation. Encouraging authors

to go through the peer review process of the high caliber journals is thus recommended.

The presence of many Egyptian journals with the same mission might in fact dilute our

efforts in maintaining better standard for them.

The impact factors of the other non-Egyptian top ten journals were between 2.347

(Journal of Medical Virology) and 14.66 (Gut). Publishing journals were mainly from USA

and United Kingdom, beside Egypt. None of them however, was among the top 100

journals in Biology and Medicine (http://dbiosla.org/publications/resources/dbio100.html).

Alvi et al. (2014) studying world HCV literature showed that the highest number of

articles in HCV was in the Journal of Hepatology, followed by Journal of Viral Hepatitis,

Journal of Medical Virology and World Journal of Gastroenterology. This agrees more or

less with our present study where Journal of Viral Hepatitis, Journal of Medical Virology

and World Journal of Gastroenterology were among the top ten journals for publishing in

the present database chosen by Egyptian authors.

Publication types

Regarding types of publications, there were few review articles and randomized controlled

trials. Four percent were review articles and 13 % were in PubMed Central (the free

database of PubMed). Fifty two percent (285/543) publications of the major domains had

impact factor of [10. A figure that is comparable to that in the minor domains (54 %,

63/117).

In the present study, few controlled clinical trials and meta- analyses were published

whereas, citations were mainly journal articles (original research articles). In agreement

with our findings, Alvi et al. (2014) found that world HCV studies were mainly articles

then reviews followed by letters.

Google Scholar citation index

Alvi et al. (2014) found out that the most important subject (of total 134) was Medicine.

Next comes immunology and microbiology followed by biochemistry, genetics and

molecular biology, pharmacology, toxicology and pharmaceutics, agricultural and bio-

logical sciences, chemistry, nursing, social sciences and others (Alvi et al. 2014). Our study

was organized differently where publications were divided from the start into 22 domains

or area of research according to the judgement and experience of the first author in the

present work.

Based on Google Scholar, we were able to retrieve the citation indexes of all authors.

Also we computed all citations and found no statistically significant difference among the

different domains. As for the 4 most influential authors in the present database, there was a

statistically significant difference regarding citation indexes (p = 0.02) between top two
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authors and the fourth one. The higher citation indexes in their cases were associated with

more comparative studies, clinical trials, multicenter studies, NIH grants, and USA grants

than that of the fourth author.

We agree with what Tousoulis and Stefanadis (2014) have stated regarding the high

citation indexes and its association with total recognition/influence, relative impact and

efficiency. Also in the present work, it was associated with more foreign cooperation and

grants and more efforts regarding summarizing data and writing review articles.

Genotyping domain, on the other hand, had high citation indexes, this might be

attributed to the fact that sequences’ GenBank accession numbers associated with these

studies must be cited every time they are being used by other authors. This is also because

our sequences are of a special genotype (Genotype 4) which is present mainly in Egypt and

thus it is considered unique among other countries. It is worth mentioning that all accession

numbers associated with these studies are present in a separate table in this database for

further analysis.

In agreement with another article, our study showed high citation indexes for studies of

HCV epidemiology, review articles and sequence analysis domains (Tsafrir and Reis

1990). We cannot however recommend for authors to stick to those three domains only if

they were to be recognized by others, because this will minimize the importance of the

original researches even if they have less citation indexes. A draw back in this analysis was

that we did no time correction for this kind of analysis.

Data mining tools

Forecasting model

Forecasting model showed a lag in the model (training set) than the number of citations for

the years 2013 and 2014 (validation set) retrieved from the PubMed. Thus the model was

not accurate enough to predict the actual situation. The fact that there is a national cam-

paign for treating HCV and the government supportive policy might be the cause of the

increase in citations in all fields and especially in the field of the third domain (response to

treatment). More and more authors are trying to do research in this important and up to date

field.

Other least studied domains might continue and prove strong in the future as shown for

the thirteenth domain (HCV and other diseases) other than HCC and chronic HCV. The

third domain (response to treatment) showed a breakthrough in number of publications in

the years 2013–2014. A phenomena to be verified in the years to follow.

Few articles however became oriented towards genotyping and sequencing of the virus

in the past 2 years (2013 and 2014). This does not coincide with the ease of sequencing

that Egypt encounter nowadays.

Association rules analysis

Out of the three studies concerning bibliometrics and scientometric analysis of hepatitis

and HCV (Alvi et al. 2014; Thavamani 2013; Ramakrishnan and Babu 2007) only Alvi

et al. (2014) was concerned with subjects and key words that authors studied. The latter

study showed that out of 134 subjects, the most important subjects were Medicine then

Immunology and Microbiology followed by Biochemistry, Genetics and Molecular Biol-

ogy, Pharmacology, Toxicology and Pharmaceutics, Agricultural and Biological Sciences,

Chemistry, Nursing, Social Sciences and others. Our present study showed that Virology,
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pathology, immunology and genetics were most commonly used secondary MeSH terms.

Yao et al. (2012) showed that the artemisinin researches on the subjects of pharmacology

and pharmacy and chemistry occupy a dominant position from the outset (other top sub-

jects such as biochemistry and molecular biology, plant sciences, microbiology and

infectious diseases are also involved). They stated that since artemisinin was proven to

treat malaria well in 1971, scientists tend to focus on the research of chemical composition

and pharmacology for drug development, which can benefit malarial patients all over the

world. In agreement with the findings of Yao et al. (2012), our study revealed that

pathology and genetics were extensively studied since chronic hepatitis must be confirmed

by pathology, and genetics was used for studies of the genes involved in the malignant

transformation by HCV.

In the present study, market basket and association data mining analysis was tried on

MeSH terms. This was in attempt to make analysis of such terms useful for upcoming

authors as these research fields will be the next potential technology applications and are

worth more attention. Yao et al. (2012) also studied key words clustering and showed that

some of them were hot topics leaving the chance for other authors in the future to work on.

Schistosoma was also mentioned in the previous analysis, because it was one of the

alleged factors for transmitting HCV to our population due to the anti-Bilharzia parenteral

treatment program (Rao et al. 2002). Also, in Egypt, viral hepatitis along with infection

with Schistosoma mansoni were among the major causes of chronic liver disease and liver

cirrhosis (Halim et al. 1999). Also the fifth domain in this study was Schistosoma and HCV

accounting for 40 citations (6.17 %).

Conclusions

To the best of our knowledge, this is the first paper to analyze the quantity and quality of

research productivity in the field of HCV in Egypt. It directs attention and initiates dis-

cussions among those interested in this field and could be considered as a decision support

system for the decision makers in this country. Number of publications showed a

promising increase than the original forecasting model. This rise might points to the

increased national awareness of HCV problem and the recent national campaign for its

treatment among others. Research in the HCV field tends to be collaborative. Analysis

should include all authors, since analysis of the first author only could miss other highly

productive ones. Empowering small-town universities to become in the lead for this kind of

research was found to be mandatory and should be planned for by the governmental bodies

concerned. Encouraging authors to go through the peer review process of the high caliber

journals is highly recommended. High citation indexes was associated with more foreign

cooperation and grants and more efforts regarding summarizing data and writing review

articles.

The third domain (response to treatment) showed a breakthrough in number of publi-

cations, which might be due to the national campaign for treatment of HCV and the

national awareness to combat it. Studying MeSH terms clustering showed some hot topics

leaving the chance for other authors in the future to work on.
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Limitations

PubMed made available only the first authors’ affiliations at the time this search was

conducted, thus depriving other authors from taking a chance for their affiliations to be

counted in this analysis. No corrections for time was done during analysis of citation

indexes in this study.

Recommendations

We recommend that the PubMed should put a note for all the journals to alarm authors of

affiliations problem and recommend a unifying system for them, especially in Egypt. We

also recommend that all researchers should stick to one name spelling for future and career

recognition.

Author contributions Alam El-Din HM, did the work, and edited the manuscript. Ahmed AS, shared in the
idea, and revised the manuscript. Hanora A, put the idea and revised the manuscript.
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