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9-CM (Clinical Modification). Many west- 
ern countries have adopted the ICD-10, 
which the United States will implement 
in October 2014. The World Health 
Organization is in the midst of a gargantuan 
task to publish ICD-11 in 2015.

Further to the need to classify diseases 
for the sake of collecting epidemiological 
data, the development of medical comput-
ing in the late 20th century raised the need 
to record data in a usable form, i.e., encod-
ing it by using standard terms taken from 
a controlled vocabulary. Computerized 
applications such as order entry, auto-
mated decision support, and data aggre-
gation for clinical research require that 
the data be recorded in a standard manner 
[4]. The third and most common reason 
to code medical data is reimbursement. 
Health organizations such as hospitals 
and health funds base their transactions 
on coding of diseases and procedures.

The requirements for a standard vocab- 
ulary vary according to the purpose of 
its use and the domain in which it will 
be applied. System developers and users 
frequently claim that they cannot find the 
standard that meets their needs. As a result, 
many “standards” have been developed, 
such as ICD, SNOMED, CPT, WONCA, 
ICPC, DSM and MeSH [5].

Discharge diagnoses of hospitalized 
patients in Israel are coded using ICD-
9-CM and are reported to the Ministry 
of Health. During the paper-only era, 
handwritten discharge letters were sent 
to the medical records department where 
medical registrars would read the records 
and code the discharge diagnoses. Since 
the introduction of electronic medical 
records in many hospitals, the physician 
encodes by selecting the most appropriate 

t he need to collect epidemiological data 
on the causes of morbidity and mor-

tality arose during the plague epidemic in 
the 16th century and culminated in the 
London Bills of Mortality [1], the first-ever 
collection of epidemiological data. Local 
clerks collected the information concern-
ing births and deaths in the parish and 
submitted them for weekly publication. 
As a result of the clerks’ lack of medical 
training, the causes of death recorded were 
often peculiar or vague, such as “stoppage 
in the stomach,” “twisting of the Guts,” 
“eaten by Lice,” “overjoy,” and “teeth.”

The first attempt to classify diseases sys-
tematically, made by François Bossier de 
Lacroix (1706–1777), was published under 
the title Nosologia methodica [2]. Further 
methodological attempts to classify dis-
eases were made a century later, and at the 
end of the 19th century the International 
Statistical Institute conference in Chicago 
adopted the Bertillon Classification of 
Cause of Death (developed by physi-
cian and demographer Jacques Bertillon, 
1851–1922)	as an internationally recog-
nized classification of diseases based on 
the anatomical site of the disease [3].

In Israel, we use the 9th revision of 
this original list, ICD-9 (International 
Classification of Disease), or more accu-
rately the North American version, ICD-

diagnosis from a list based on terms taken 
from the ICD-9-CM. In some hospitals 
these codes are reviewed by the medical 
records department and in others they 
are sent without review to the Ministry 
of Health.

A few years ago the Israel Ministry of 
Health mandated that emergency depart-
ments register the discharge diagnosis 
in the patient’s file and report it to the 
Ministry. A “pick list” was created based 
partially on terms from the ICD-9-CM. 
Physicians are asked to circle the appro-
priate diagnosis which is then registered 
in the hospital information system by sec-
retaries and reported to the Ministry. In 
some hospitals where clinical information 
systems are used in the emergency depart-
ment, the diagnoses are coded by physi-
cians using lists based on the ICD-9-CM, 
but these are not necessarily compatible 
with the Ministry’s pick lists.

In this issue of IMAJ, Limor Aharonson- 
Daniel et al. [6] examine the quality and accu- 
racy of diagnoses recorded in the emer-
gency department in order to appraise its 
potential utility in reflecting the popula-
tion’s medical needs. The ultimate goal 
of their study is that the ED1 diagnoses 
database of the Health Ministry be used 
by the entire medical community to bet-
ter understand, and hence meet, the pub-
lic health needs. Towards this end they 
assessed the quality, accuracy and relevance 
of data recorded in four EDs in Israel by 
comparing the diagnoses registered in the 
Health Ministry database to the physicians’ 
report in the patients’ charts. The authors 
found that only 58% of all visits in 2009 had 
a recorded ICD diagnosis, of which 14% 
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were coded as “other” (999.9). Therefore, 
the data retrieved from the Ministry 
represented only 50% of the population. 
Furthermore, exploring the coded data 
raised some concerns about the accuracy of 
the data. For example, 6% of males and 32% 
of females with a diagnosis of acute myo-
cardial infarction were discharged from 
the ED; one would expect 100% hospi- 
talization of patients with acute MI2. These 
findings cast doubt on the usability of the 
data and their reflection of the public’s 
health. The finding of a relatively high cor-
relation between the registered diagnoses 
and the chart diagnoses is not comforting 
since there is a significant variability in 
coding accuracy between days of the week 
and between medical specialties [6].

There is no debate about the impor-
tance of coding ED discharge diagnoses 
for public health evaluation. In order to 
improve health care in Israel the authori-
ties and researchers should study the 
medical conditions that bring patients to 
the ED. However, this cannot be achieved 
by incomplete and inaccurate data, as found 
by Aharonson-Daniel and co-authors.	The 
coding procedure in Israel desperately 
needs resuscitation. 

What should be done to improve the  
coding of ED discharge diagnoses? I would  
suggest two steps. The first is to alert phys- 
icians to the importance of writing dis-

MI = myocardial infarction

charge diagnoses to be reported to the 
Health Ministry and to educate them 
to write them appropriately. Physicians 
should understand the purpose of this 
information and why it is critical to be 
accurate and specific when writing a diag-
nosis. For example, they should understand 
that using “other” as a diagnosis is worth-
less, and that writing a symptom as the first 
diagnosis is inappropriate if they know 
what caused it. Next, we need to provide 
physicians with the optimal conditions for 
writing the most appropriate diagnosis. The 
authors investigated the use of pick lists 
and concluded that it is a good	system for 
facilities that use paper charts. As we move 
to using the electronic medical record in 
emergency departments, we must enable 
physicians to enter the most appropriate 
diagnoses into this system. Physicians are 
not coding experts and they make many 
errors in coding, but they do know how 
to write a diagnosis. It follows that a basic 
requirement for finding the most appropri-
ate diagnosis from a list of representative 
diagnoses is a user-friendly language that 
they recognize. ICD-9 is not the ideal 
coding system for that purpose. We need 
to move to a more physician-friendly sys-
tem such as SNOMED-CT (Systematized 
Nomenclature of Medicine – Clinical 
Terms), as already decided by the Health 
Ministry [7] but not yet implemented. I 
urge the Health Ministry to execute its 
decision to implement SNOMED-CT in 

the health system. The diagnoses entered 
by physicians should then be automati-
cally translated into ICD-10-CM terms 
using mapping tables that are available 
internationally and reported to the Health 
Ministry.

I posit that only a reform such as this 
will enable the authors to achieve their 
goal of improving community health care 
by analyzing ED data. If not, we are not 
that far from the vague	London Bills of 
Mortality.
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Before they infect red blood cells and cause alaria, 
Plasmodium parasites undergo an obligate and clinically 
silent expansion phase in the liver that is supposedly 
undetected by the host. Liehl et al. demonstrated the 
engagement of a type I interferon (IFN) response during 
Plasmodium replication in the liver. The authors identified 
Plasmodium RNA as a previously unrecognized pathogen-
associated molecular pattern (PAMP) capable of activating 
a type I IFN response via the cytosolic pattern recognition 
receptor Mda5. This response, initiated by liver-resident cells 

through the adaptor molecule for cytosolic RNA sensors, 
Mavs, and the transcription factors Irf3 and Irf7, is propagated 
by hepatocytes in an IFN-α/β receptor-dependent manner. 
This signaling pathway is critical for immune cell-mediated 
host resistance to liver stage Plasmodium infection, which 
we found can be primed with other PAMPs, including 
hepatitis C virus RNA. Together, our results show that the 
liver has sensor mechanisms for Plasmodium that mediate a 
functional antiparasite response driven by type I IFN.
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host cell sensors for Plasmodium activate innate immunity against liver-stage infection




