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The increasing use of computerized medical records has 
made the clinical data of the entire population available for 
epidemiological research. The resultant accessibility to this 
information mandates careful adaptions of ethical guidelines 
regarding the handling of clinical data. At the same time it 
grants a unique opportunity to explore the clinical nature of 
health and disease in large populations across all of society’s 
strata, socioeconomic levels, ethnicities, and geographic 
locations regardless of their vicinity or distance to tertiary care 
centers. Analysis of large databases allows us to learn the 
public‘s behavior towards medical services and to investigate 
how medical interventions affect outcomes over time. Moreover, 
the interaction between different co-morbidities can be better 
understood by large population studies. The huge numbers of 
patients involved in these studies provide a good model of 
multivariate analysis, a statistical tool that by following proper 
population adjustments underlines the true independent 
associations between different conditions. Nevertheless, the 
limitations of these studies should be borne in mind, such 
as in-built imprecision of diagnoses, incompleteness of the 
medical data, and the fact that these databases were initially 
planned for clinical and not investigational use. 
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T he transformation of medical records from a paper to a digi-
tal medium has contributed significantly to quality assur-

ance, prevented the loss of medical files, reduced errors such 
as prescription mistakes, and increased the accessibility to care 
providers regardless of previous geographic and organizational 
barriers. 

In addition to quality improvement, computerized medi-
cal records enable medical research in ways previously not 
imagined. With the availability of the entire population’s demo-
graphic and clinical data, the possibilities of studying human 
diseases are infinite. At the same time of course, this mandates 
modifying the ethical and moral approaches we used when 
handling data and conducting research [1-6].

In this short paper, using several examples, I will present the 
advantages of “big data” analysis derived from clinical records 
of the largest health maintenance organizations in Israel com-
pared to the commonly used methodologies we accepted as 
optimal from our earliest years in the medical profession. 

PITFAllS OF COMMOnlY uSED METhODOlOGIES 
Although randomized trials are the most robust critical method, 
poorly designed studies are susceptible to different forms of bias. 
A randomized double-blinded study is considered the ultimate 
desired method for evaluating any medical intervention; it is 
believed to be the optimal assessment tool for any medical 
intervention, whether a new medication, a surgical procedure, 
or a novel device that has been developed. Nevertheless, despite 
scrupulous study design, the interests of the pharma industry 
often obfuscate the basic concepts behind proper medical 
research. Such approaches may create prevailing medical con-
cepts, eventually biasing clinical studies toward achievements 
that result in more tangible and profitable study outcomes. 

To illustrate I will use an example in my area of specializa-
tion, rheumatology. I have deliberately chosen a well-designed 
study that was published in one of the leading medical journals, 
the Lancet. The Adacta study drew much attention several years 
ago when it overturned barriers that many pharmaceutical 
companies had erected to evade the need for direct head-to-
head comparisons between different biological agents. Such 
hesitations evolved over the years due to the heavy economic 
implications of such costly studies and to the concern that a 
certain product will not be found superior to the comparator. 
In this study two excellent biological agents commonly used as 
part of the therapeutic armamentarium for patients with rheu-
matoid arthritis (RA) were compared [7]. Both medications, 
tocilizumab (Actemra®, manufactured by Roche) and adalim-
umab (Humira®, manufactured by AbbVie) were shown in pre-
vious studies to provide clinical and radiological efficacy [8,9]. 
However, tocilizumab was found to have a significant suppres-
sive effect on acute-phase reactants such as C-reactive protein 
(CRP) and erythrocyte sedimentation rate, both routinely used 
as significant components of the composite primary outcome of 
the study (DAS-28) [7]. Moreover, studies prior to the Adacta 
demonstrated that tocilizumab is different from other biologic 
agents due to its relative independence of concomitant metho-
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trexate use. In comparing tocilizumab to adalimumab, head to 
head without the important contribution of the background 
methotrexate, the results were determined in advance prior to 
the beginning of the study, as were the outcomes. 

Another method whereby prospective clinical studies affect 
outcomes is by generating selective patient groups in a way that 
will not impair the results. Safety is often the major concern of 
the pharma industry. Inclusion and exclusion criteria usually 
do not attract the attention of the medical readership, yet these 
parameters often have a strong impact on the study outcomes, 
rendering them more favorable when certain individuals are 
not enrolled in the study. Such measures obviously bias the 
results, making them less applicable to the general patient 
population that usually does not comply with all the stringent 
study recruitment definitions [10]. In their analysis of psychiat-
ric outpatients with major depressive disorder, Zimmerman et 
al. [11] found that randomized controlled studies would have 
excluded 86% of them due to their having co-morbid anxiety 
or substance use disorders, insufficient depressive symptoms, 
and/or current suicidal ideation.

Another methodology that is currently much used is the 
meta-analysis. Although the main advantage of this method 
is the large number of subjects included in the final report, 
meta-analyses have inborn faults. Pooled analyses should only 
be performed when study methodologies share similarities. 
Since many studies use dissimilar parameters such as different 
inclusion and exclusion criteria, duration of treatment and 
primary outcomes, the data cannot be easily pooled. Often 
the demographics of the subjects in the study differ in age, 
ethnicity, and disease duration and severity, making the data 
outcomes questionable and uninterpretable. Almost always, 
meta-analyses researchers suffice with the published data since 
pharmaceutical companies are reluctant to provide free acces-
sibility to their original crude data. Above all, positive results 
are published more frequently, and studies with less favorable 
outcomes ae omitted from the final analysis. 

Case series and case reports have mainly educational impor-
tance; they are often prepared by young students and physi-
cians at the dawn of their academic career. These publications 
present interesting clinical material which by nature is biased; 
the authors’ contribution is to underline interesting clinical 
findings or promising interventions. In these publications there 
is no concern or intention to control these observations. Of 
course, parallel negative findings will not find their way to print. 

ThE ADVAnTAGES OF AnAlYSIS OF “REAl-lIFE DATA”
Using real-life data provides multiple assets to medical research. 
In contrast to the randomized controlled studies, there is no need 
to select a “representative” sample if the entire population can be 
investigated. The validity of real-life data versus small cohorts 
is reflected in the following example. Novack and co-authors 
[12] reported a strong predominance of males (63/91) among 

offspring born to 42 mothers with systemic lupus erythematosus 
(SLE), a finding perhaps indicating that the female genotypic 
expression itself elicits an immune response, which leads to pre-
mature termination in utero of the development of female fetuses. 
To further challenge this intriguing observation, we studied the 
population of all females aged 16 to 46 who were members of 
the Maccabi Health Services during the period 2000–2011 and 
had at least one pregnancy. From a total of 182,073 women who 
had at least one indication of pregnancy during the study period, 
270 were diagnosed with SLE. The proportion (95% confidence 
intervals) of male offspring born to lupus mothers in our study 
was 51.8% (95% confidence interval 46.6–57.0%), rendering 
Novack’s interesting hypothesis invalid [13]. 

Due to the concurrent availability of logistic information, 
such drug-dispensing real-life data analysis may also shed light 
on the medical behavior of the population, such as adherence 
and persistence, and on duration of therapy. An example for 
such a study evolved from an enigma that troubled me for 
years, why patients with gout develop recurrent acute gouty 
attacks despite effective therapy with urate-lowering medica-
tions? In our study we analyzed data derived from the Maccabi 
Health Services database regarding patients with the diagnosis 
of gout who were treated with allopurinol over a 7 year period 
(2002–2008). They were all assessed for their degree of adher-
ence and persistence regarding allopurinol prescriptions pro-
vided by their family physicians. A total of 7644 patients were 
identified, predominantly men (72%). Interestingly, only 1331 
(17%) of these patients were compliant with allopurinol therapy, 
36% complied partially, and 47% complied poorly. The average 
time to discontinuation of therapy in men compared to women 
was 358 and 379 days respectively. By using logistic regression 
we identified a high risk group for non-compliance, namely, 
women aged 45–65 years. In contrast, compliance was achieved 
among those with chronic illnesses, particularly cardiovascular 
disease. Such data have much importance for directing educa-
tional and financial resources in order to improve poor clinical 
outcomes. This information is of particular interest since it 
reflects the socioeconomic strata, ethnicities and geographic 
distribution of the entire Israeli population [14]. 

Since medical computerized records incorporate all the clini-
cal and logistic information of patients over years, they can be 
utilized for a comprehensive analysis of certain interventions on 
disease development years before its emergence. An example of 
such an attempt is demonstrated in our study [17] showing the 
anti-inflammatory potential of statins in preventing the future 
development of RA. Statins have only a modest beneficial effect 
in patients with RA when added to standard therapy. This obser-
vation was reported in small randomized clinical trials showing 
only a marginal beneficial effect on disease activity and CRP lev-
els [15,16]. In our study [17] we used the computerized medical 
databases of the Maccabi Health Services database and identi-
fied RA cases among adults who began statin therapy between 
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1998 and 2007. A total of 211,627 individuals were eligible for 
the RA cohort analysis. During the study follow-up there were 
2578 incident RA cases (3.07 per 1000 person-years). The crude 
incidence density rate of RA among non-adherent patients was 
51% higher compared to patients who were covered with statins 
for at least 80% of the follow-up period. Larger differences were 
observed in younger patients and in patients initiating treat-
ment with high efficacy statins [17]. These data demonstrated 
the potency of large-scale studies to underline different aspects 
of medical interventions carried over years, a format almost 
impossible for other methods of analysis. 

An additional advantage of database analysis is its valid-
ity in studying coexisting co-morbidities, since covering all 
population subgroups provides an accurate assessment of such 
issues. Since these patients are often exempted from random-
ized clinical studies, no other tools can reliably provide such 
an understanding of disease associations. In recent studies we 
have been able to decipher such linkages with data from Clalit 
Health Services (the largest of the four health funds in Israel). 
We found coexistence between SLE and hyperthyroidism, rheu-
matoid arthritis and chronic obstructive lung disease, and RA 
and bipolar disease [18-20]. 

One cannot deny the drawbacks of this methodology; the 
data analysis is not always performed initially for research pur-
poses; the patients are classified by experts; and classification 
criteria and the data are often incomplete, sometimes lacking 
important elements. Nevertheless, given the huge number of 
individuals included in such studies there is much to be learned 
from “real-life” data analysis. Many national databases are 
changing our comprehension of disease and therapy and it is 
anticipated that they will continue to do so. 
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“The ideals which have lighted my way, and time after time have given me new courage to face 
life cheerfully, have been Kindness, Beauty, and Truth”

Albert Einstein (1879-1955), German theoretical physicist and Nobel laureate

“I worked my way up from nothing to a state of extreme poverty”
Groucho Marx (1890-1977), American comedian and film and television star, known as a master of quick wit and regarded widely 

as one of the best comedians of the modern era




