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Abstract

This paper analyzes how, on a global scale, existing ICD10 diagnostic codes are preventing proper
diagnosis and treatment of borrelioses including Lyme borreliosis and relapsing fever borreliosis.
Across the globe, clinicians, scientists, researchers and patients examined and compiled references
from peer-reviewed scientific literature to demonstrate the wide-ranging manifestations experienced
by patients afflicted with these diseases.

Caused by the bite of ticks, in the United States (US) alone there an estimated 380,000 new annual
Lyme borreliosis cases - more cases than breast cancer and more than six times the number of new
HIV/AIDS cases.' Nevertheless, the few ICD10 diagnostic codes related to the borreliosis illness
known Lyme disease cover a fraction of the conditions Lyme disease may cause. On the other hand,
several highly unusual and rare conditions currently have their own diagnostic codes including:

W61.62XD Struck by duck

W55.1 Bitten by a cow

W61.33 Pecked by a chicken

V91.07 Burn due to water skis on fire

V95.40 Unspecified spacecraft accident injuring occupant
R46.1 Bizarre personal appearance

Without accurate and appropriate diagnostic codes, physicians are impeded in their ability to
properly care for their patients, leaving those patients invisible and marginalized within the medical
system and to those guiding public policy. This results in great personal hardship, pain, disability and
expense. This unnecessarily burdens health care systems, governments, families and society as a
whole. With accurate diagnostic codes in place, robust data can guide medical and public health
research, health policy, track mortality and save health care dollars.

WHO recognizes Lyme disease to be a ‘disease of consequence’. WHO has met and consulted with
other patient groups, scientists and medical professionals and non-governmental stakeholders from
other ‘diseases of consequence’ during the ICD11 revision process.

We therefore recommend WHO engage with the global borreliosis stakeholder community who
recognize the wide-ranging manifestations experienced by borreliosis patients. We also advise WHO
use the peer-reviewed scientific literature that recognizes the wide-ranging manifestations
experienced by patients as the basis for updating and modernizing the ICD11 diagnostic codes for
Lyme borrelioses and relapsing fever borrelioses.

1Source is the CDC. (2013) International Conference on Lyme Borreliosis and other Tick-borne Diseases. 18 Aug 2013
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Excerpts from the report now follow: Recommendations and Tables of Conditions that have been
added to the ICD11 revision by the Ad Hoc Committee via report to WHO, the ICD Team and to the
digital Beta Platform of the ICD11 codes.

. Recommendations for ICD Updates for Borreliosis

Currently, Lyme borreliosis and relapsing fever borreliosis are interpreted as two unrelated diseases.
However, these borrelioses are, in fact, closely related and share similar features. Therefore, given
the extensive genetic heterogeneity of the Borrelia family, the non-specific and multisystemic
nature of symptoms that largely dominate both types of borreliosis, the ICD borreliosis codes should
be more integrated and facilitate better characterization of these diseases and their wide range of
manifestations.

Poor coding may contribute to misdiagnosis. For example, when the Lyme disease conditions of
arthritis and other arthropathies, hearing and vision failure, and neurodegenerative diseases such as
dementia and Alzheimer’s disease are attributed to aging rather than Lyme disease, the older Lyme
disease patient loses the opportunity to reverse and reduce these conditions when treated with
antibiotics.

ICD modernization for borreliosis diseases will recognize and integrate advances from scientific
research to more accurately reflect the worldwide distribution and range of human illnesses that result
from these of diseases. It is recommended that:

1. Revised ICD codes should include a more complete list of the various stages and manifestations of

Lyme borreliosis and relapsing fever. For example, ICD codes should reflect that:

¥  The immune, endocrine and reticulo-endothelial systems, the skin, the gastrointestinal tract
and various organs can all be involved.

¥ Borrelia infection is found in organic brain syndromes and diverse neurologic manifestations
such as seizure disorder, encephalopathy, and a diverse range of neuropsychiatric symptoms.

¥ Immunosuppression due to Borrelial infection is recognized in the scientific literature, as are
Borrelia -triggered autoimmune and neuro-autoimmune phenomena.

2. Codes for borreliosis associated with cases of sudden death due to unrecognized Lyme carditis,
chronic congestive cardiomyopathies, and chronic and progressive encephalomyelitis including
with fatal outcomes, require specific delineation in ICD coding.

3. Model borreliosis codes to reflect the scope and variability of infection, as is done with syphilis
coding to include latent, serovariability and seronegative infections. Codes to specify these forms
of syphilitic infection exist but are missing for Lyme disease.
¥ Just as with syphilis, Lyme borreliosis codes should reflect latency (asymptomaticinfection)

in early and late stages as well as the serovariability during continuous active infection.

4. Congenital Lyme borreliosis requires clear articulation in thecodes.
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5. Tick-borne pathogens have been reported in a wide range domestic animals and wildlife
reservoirs. There is the need to codify borreliosis - Lyme, Lyme-like and relapsing fever - as

zoonoses to guide diagnosis, treatment and prophylaxis, including provisions for recreation and

occupational exposures.

6. Many patients with Lyme borreliosis and other tick-borne diseases develop varying degrees of
disability, which is sometimes severe. The clinical and laboratory findings that support the

recognition of disability from Lyme borreliosis and other tick-borne diseases require attention and

articulation inICD11.

7. Codes should be revised to focus on borreliosis diseases rather than vector sources and revised to
accurately reflect multiple vectors of transmission for Pathogens transmitted by body lice or soft-

bodied ticks are typically diagnosed as the cause of relapsing feverborreliosis.

¥ The ICD10 codes for relapsing fever borreliosis are separate from those that represent Lyme
disease. However, these code distinctions are based on the type of louse or tick that transmit
the bacteria causing the disease, and not on the clinical presentation of the disease itself

which may resemble Lyme disease’ or relapsing fever or have symptoms from both.
¥ There are relapsing fever borreliosis that include transmission from lice, and hard and

soft-bodied ticks.

¥ Furthermore, there are indications of hybrid genospecies among the disease causing

borreliosis.

8. A single tick bite can result in transmission a multitude of
bacterial, viral or protozoal agents. For this reason, it is
vital for the ICD codes to include a code for tick bite, as
it does spider bite and insect bite. In this way, should
certain symptoms linked to tickborne illnesses manifest,
medical records will link back to the tick bite incident
and assist with arriving at the properdiagnosis.

9. A number of un-coded conditions that may be caused by
borreliosis should be properly noted under those
conditions; as is found under the ICD10 code GO1
“Meningitis in bacterial diseases classified elsewhere”.

10. There are other tick-borne diseases, while not addressed
within the scope of this paper, that deserve more
articulation of their manifestations and be updated in
the ICD11 by WHO.

ICD10

GO01 Meningitis in bacterial
diseases classified

elsewhere
o meningitis (in):
o gonococcal (A54.81)
o leptospirosis (A27.81)
o listeriosis (A32.11)
m]

Lyme disease
(A69.21)
meningococcal (A39.0)
neurosyphilis (A52.13)
o tuberculosis (A17.0)
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The following recommendations are related to the broader mandates of WHO

11. The lack of support for borreliosis research in sub Saharan Africa is reflected in under-reporting
and skewed global prevalence rates. There should be effort made to improve surveillance and
study of these diseases in this region.

12. There should be a concerted effort to make provisions for inclusion of Borrelia in differential
diagnoses for malaria, dengue, lassa and other fevers of unknown etiology in sub Saharan Africa.
This would ensure patients with clinical borreliosis are not excluded from treatment due to
missed diagnoses.

13. Governmental travel guidance should integrate accurate health warnings for travelers in the
countries and regions under the wide global range of borreliosis.

14. Questions on travel history should be integrated into the medical and clinical reviews of patients.

15. Studies beyond the acute presentation of borreliosis are required to investigate the biological
basis for the clinical disease variability observed in humans. For example, there is significant
variation in disease presentation, which is likely due to a combination of various factors
influencing pathogen-host interactions, including the virulence of the infecting Borrelia
genospecies, the age, the genetic predisposition, and the immune status of the host.

16. There is the ongoing need to find promising treatments from antibiotic combinations and non-
antibiotic treatments and to increase understanding regarding the transmission of borreliosis
infection by other biting insects, blood transfusions, organ transplants and possible sexual
transmission.
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Tables of LB Conditions
The Ad Hoc Committee submitted each manifestation noted in the following tables.

Some definitions of Terminology
The secondary stage results from the dissemination of Borrelia during the early latent stage.

The late stage is considered chronic if the duration is more than six months.
%%
(

135 13

double red asterisks) indicates possibility of fatality from the condition
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TABLE 1 Congenital Lyme

Congenital References
Lyme disease
Bale JF, Murph JR. Congenital infections and the nervous system. Pediatric
Borrelia Clinics of North America . 1992;39(4):669-690. doi:10.1016/s0031-
burgdorferi can 3955(16)38370-5. [PubMed]

potentially infect
the fetus and
cause adverse
fetal outcomes
%%

Brzostek T. [Human granulocytic ehrlichiosis co-incident with Lyme
borreliosis in pregnant woman--a case study] [in Polish] Przegl Epidemiol.
2004;58(2):289-94. [PubMed]

Gardner T. Lyme disease. In: Remington JS, Klein JO, eds. Infectious
Diseases of the Fetus and Newborn. 5th ed. Philadelphia: Saunders;
1995:447-528chap 11.

Gardner T. Lyme disease. In: Remington JS, Klein JO. Infectious diseases of
the fetus and newborn infant . 4th ed. Philadelphia: W B Saunders Co;
December 13, 1994.

Goldenberg RL, Thompson C. The infectious origins of stillbirth. American
Journal of Obstetrics and Gynecology . 2003;189(3):861-873.
doi:10.1067/50002-9378(03)00470-8. [PubMed]

Gustafson JM, Burgess EC, Wachal MD, Steinberg H. Intrauterine
transmission of Borrelia burgdorferi in dogs. American Journal of Veterinary
Research 1993;54(6):882-890. [PubMed]
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Congenital

Lyme disease
%ok
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TABLE 3 Persistent Infection in Secondary & Late Stages
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Acrodermatitis
atrophicans
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CULTURE-CONFIRMED TREATMENT FAILURE OF CEFOTAXIME AND

MINOCYCLINE IN A CASE OF LYME MENINGOENCEPHALOMYELITIS IN THE
UNITED STATES. ‘

Kenneth B. Liegner, Carl E. Rosenkilde, Grant L. Campbell*, Thomas J. Quan,
and David T. Dennis, Armonk, NY, USA, Mount Kisco, NY, USA, and Centers for’
Disease Control, Fort Collins, CO, USA.

In 1987, a 37-year-old woman living in Westchester County, NY, developed spastic
paraparesis, bilateral Babinski reflexes, and cranial nerve and bulbar dysfunction
characterized by dysphagia, dysphonia, diplopia, absent gag reflex, and dysfunction
of bowel! and bladder control. CSF contained 19 WBC/mm? {86% lymphs). A test
for antibodies to Borrelia burgdorferi (Bb) in serum was negative. No etiology was
established despite an extensive workup. Symptoms and signs reportedly worsened
gradually from 1988 to present. There was a past history “of splenectomy for idiopathic
thrombocytopenic purpura diagnosed in 1975. In 1 989, the right frontal region and
right basal ganglia were abnormal on brain MR, In January 1990, CSF contained
6 WBC/mm? (93 % lymphs), but no oligocional bands or myelin basic protein. Paired
CSF and serum tests for antibodies to 86, and PCR for Bb-specific oligonucleotides
in CSF, were negative. An empiric 21-day course of cefotaxime (3 g/12 hri.v.) was
given in January,” 1990 with no clear clinical benefit. Following treatment, CSF
contained 9 WBC/mm? (93% lymphs). Four months of minocycline (200 mg/day

p.o.) begun in November, 1990 also yielded no clear clinical benefit. In December,
* 1990 a T-cell stimulation test with Bb antigens was strongly positive. In December,
1991 CSF contained 6 WBC/mm? {89 % lymphs) and elevated IgG. Paired serum and
CSF samples were strongly positive for antibodies to Bb, with a CSF-to-serum index
of 1.04. Culture of this CSF specimen in BSK-ll yielded a strain of Bb. Culture-
confirmed treatment failures have been previously reported for three Lyme
neuroborreliosis cases in Europe. The present case apparently is the first of this type
to be reported from the United States.
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