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On the recommendation of theWHO Expert Committee on the Selection and Use of Essential
Medicines in 2017, the inaugural WHO Essential Diagnostics List (EDL) was published by the
WHO’s Strategic Advisory Group of Experts on In-Vitro Diagnostics in May 2018.1 The EDL
seeks to improve global treatment by providing “a catalogue of tests needed to diagnose both
themost common conditions worldwide and diseases of global importance in both primary care
and advanced settings.”1,2 This first iteration of the EDL includes diagnostic tests enabling the
use of medications on the WHO Essential Medicines List (EML), which has guided in-
ternational policies and funding decisions for the last 4 decades.3 Yet there is little represen-
tation of neurologic treatments on the EML, including a lack of medications for dementia,
multiple sclerosis, neuropathic pain, and movement disorders, as well as commonly used
medications for migraine such as triptans (table).4

By failing to account for disorders that already lack coverage in the EML, the EDL exacerbates
existing categorical oversights for neurologic disorders.4–6 Of the 113 diagnostics tests included
in the first edition of the EDL, only 3 explicitly pertain to neurologic diseases: the CSF
cryptococcal antigen test for diagnosis of cryptococcal meningitis, the CSF nucleic acid am-
plification test for diagnosis of CNS tuberculosis, and CSF bacterial culture. This lack of
emphasis on neurologic disorders, particularly noncommunicable diseases, constitutes an im-
portant oversight as globally, neurologic disorders account for the largest group-cause of
disability-adjusted life-years, collectively contributing 10.2%.7 Further, death from neurologic
disorders has increased 37% since estimates in 2000.7

Here, we identify 2 neurologic diagnostic tools not included in the EDL, basic CSF analysis and
head CT, to highlight the opportunities and challenges associated with integration of diag-
nostics for neurologic disorders, particularly in resource-limited settings. We choose to discuss
basic CSF studies as they represent a testing modality that could be more readily incorporated
into the EDL and perhaps a resource-limited setting, while head CT scan represents a di-
agnostic modality requiring an extensive comprehensive approach to operationalize. Both
showcase the limitations of the EDL in isolation, and the importance of constructing diag-
nostics around a framework for implementation.

CSF analysis
The 3 neurologic diagnostics included in the EDL involve analyzing CSF, though missing from
the EDL are basic CSF studies used routinely in clinical practice (CSF white blood cells [WBCs],
red blood cells [RBC], protein, and glucose). The EDL includes quantification ofWBC and RBC
in capillary blood and venous bloodwithmanualmicroscopy of peripheral smear and hematology
analyzer. Manual microscopy of wet prep smear remains a classical and accurate way of

From the Department of Neurology (G.W., H.S., K.T.T.), Community and Global Neurology Program, Columbia University Irving Medical Center; Vagelos College of Physicians and
Surgeons (L.G.G.), Columbia University, New York; Department of Neurology, Global Neurology Program (O.K.S.) and Department of Internal Medicine, Center for Vaccines and
Virology Research (O.K.S.), Beth Israel Deaconess Medical Center, Boston, MA; Department of Internal Medicine (O.K.S.), University of Zambia School of Medicine, Lusaka; and
Department of Neurological Sciences (I.J.K.), Rush University Medical Center, Chicago, IL.

Go to Neurology.org/N for full disclosures. Funding information and disclosures deemed relevant by the authors, if any, are provided at the end of the article.

MORE ONLINE

Podcast
Dr. Gregory Day talks
with Dr. Kiran Thakur and
Dr. Greer Waldrop about
the challenges and
implications of the new
Essential Diagnostics List
issued by the World
Health Organization.

NPub.org/lv61t7

680 Copyright © 2019 American Academy of Neurology

Copyright © 2019 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

mailto:ktt2115@cumc.columbia.edu
https://n.neurology.org/lookup/doi/10.1212/WNL.0000000000008247


Table WHO Model List coverage and gaps for neurologic disorder4

Stroke Dementia Parkinson disease Epilepsy Multiple sclerosis Headache
Neuropathic
pain

Myasthenia
gravis

Essential
tremor Guillain-Barré

Intracranial
hypertension

Included neurologic medicines

Amlodipine Biperiden Carbamazepine Aspirin Neostigmine Mannitol

Aspirin Carbidopa-levodopa Diazepam Ibuprofen Pyridostigmine

Clopidogrel Ethosuximide Paracetamol

Enalapril Lorazepam Propranolol

Hydralazinea Midazolam

Hydrochlorothiazide Phenobarbital

Simvastatin Phenytoin

Sodium nitroprusside Valproic acid

Magnesium
sulfate

Examples of missing neurologic
medicines

Labetalolb Aripipazoleb Cabergolineb Gabapentin Glatiramer acetate Amitriptylinea Amitriptylinea Azathioprinea Gabapentin IV
immunoglobulina

Hypertonic saline

Nicardipine Donepezil Entacapone Lamotrigineb Interferon-β 1 Diclofenac Carbamazepinea Cyclosporinea Propranolola Plasma exchange

rtPA Galantamine Pramipexoleb Levetiracetam Methylprednisolonea Ketorolac Desipramine IV
immunoglobulina

Primidone

Olanzapineb Rasagiline Oxcarbazepine Metoclopramide Duloxetine Mycophenolate
mofetil

Topiramate

Quetiapineb Ropiniroleb Topiramate Naproxen Gabapentin Prednisolonea

Rivastigmine Selegiline Zonisamide Sumatriptanb Lidocaine
(topical)

Topiramate Nortriptyline

Valproic acida Oxcarbazepine

Venlafaxine Pregabalin

Venlafaxine

Abbreviation: rtPA = recombinant tissue plasminogen activator.
Reprinted from Rimmer K, Shah H, Thakur K. Expanding medicines for neurologic disorders on the WHO Model List. Neurology 2017;88:e87–e91.4
a Medication on the model list approved for a different indication.
b Medication rejected from essential medicines list inclusion.
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quantifying cells within CSF already validated in the resource-
limited setting.8,9 Similarly, the EDL already includes quanti-
fication of glucose and protein (lipids, albumin) in capillary and
venous blood with automated analyzers, which also have been
validated for use with CSF specimens.10 The addition of basic
CSF studies to the EDL is essential to rule in or out neurologic
infections as well as other conditions including inflammatory
conditions such as Guillain-Barré syndrome.

While we believe that the inclusion of CSF basic studies is
essential, we must also consider what a region would require
to implement CSF studies including lumbar puncture (LP)
kits, training of personnel to perform the procedure safely,
and accessible, functional laboratory tests and equipment.
Beyond the operational logistics of CSF acquisition, there
remains a strong cultural stigma to LP in some regions, which
requires further consideration.11 Thus, critical implementa-
tion challenges and research gaps remain at the operational
level not only for the CSF-based assays already in the EDL,
but also for the adoption of new CSF-based assays.

Head CT scan
Head CT scan has the potential to benefit the most prevalent
global neurologic diseases including acute cerebrovascular
accidents, which is now the second leading cause of death
worldwide, but requires important multidisciplinary co-
ordination for implementation.12 One could argue its in-
corporation into the EDL, as noncontrast head CT scan is
a fast and effective way to both diagnose and rule out acute
intracerebral hemorrhage, brain abscess, or tumor, and to
guide treatment. Yet access to CT scans differs widely, with

the African region having on average 0.4 CT scanners per
1 million population and the South Asian region 3.1 CT
scanners per 1 million population.13 One must balance the
potential utility of placing head CT on an EDL with the
realities of the operational systems required to effectively use
the CT scan to guide patient care. One must consider access
to the machine, routine maintenance, adequately trained
technicians, electricity required, physicians trained in image
interpretation, and a health system (i.e., transport, co-
ordination) to facilitate the scan quickly so that subsequent
treatments can be implemented (figure).

Although the scope of integrating tissue plasminogen activa-
tor (tPA) in the global context remains beyond the scope of
this article, the discussion of the diagnosis of acute stroke
would be remiss without the inclusion of the known, effective
therapies. Consequently, in addition to prioritizing CT scan as
an essential diagnostic, one must consider how to implement
an integrated system that includes access to medications for
lowering blood pressure, the ability to monitor patients in
a critical care setting, access to aspirin and tPA, and the trained
personnel to give tPA within a time window for efficacy.
These downstream steps are challenging in a resource-limited
setting, and are fundamental to consider in conceptualizing
and developing a global EDL.

Toward expanded
neurologic diagnostics
An increase in the diagnostic tests and devices on the EDL for
neurologic disorders is critical. There are fundamental

Figure Multifactorial determinations for the utility of head CT scan in evaluating stroke in resource-limited settings

ASA = acetylsalicylic acid; BP = blood pressure; CBC = complete blood count; HCW = health care worker; ICU = intensive care unit; tPA = tissue plasminogen
activator.
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neurodiagnostics including basic CSF studies and head CT,
EMG/nerve conduction studies, and EEG absent in the EDL.
Simply identifying essential diagnostics in the EDL is in-
adequate without contextualizing the necessary components
needed for appropriate utilization of diagnostic tests, specifi-
cally in resource-limited settings. A more comprehensive ap-
proach that identifies essential diagnostics alongside necessary
implementation steps may serve as a better model for
approaching global diagnostics.14 This approach should in-
clude strategies to integrate diagnostics into current health
care systems and identifying limitations in resource-limited
settings. Ultimately, moving toward an approach that
accounts for the complexities of implementation of diagnostic
testing in varied health care settings may better promote the
goals of equitable and universal health care coverage.

Update
In July 2019, the 2nd Edition of theWHO’s EDLwas released.
Included in the second edition are 2 additional neuro-
diagnostic tests: CSF venereal disease research laboratory
(VDRL) testing for neurosyphilis and CSF cell cytology. De-
spite the increased representation of neurologic disease in the
second edition of the EDL, routine neurodiagnostics remain
absent. The additional tests further emphasize the need for
inclusion of the basic CSF profile (CSF WBC, RBC, glucose
and protein) to the list, as the interpretation of CSFVRDL and
cytology results without a basic CSF profile remains limited.
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