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Presenter
Presentation Notes
Good afternoon.  I’m Maya Ramaswamy and I work at CDC’s Arctic Investigations Program here in Anchorage. Today, I’ll be presenting on a project that I worked on with the Section of Epidemiology, which is within the Alaska Division of Public Health.



Public health surveillance is

the ongoing systematic collection, analysis, and interpretation of outcome-
specific data for use in the planning, implementation, and evaluation of public 
health practice.

Presenter
Presentation Notes
Since the next several presentations will be going over different aspects of the surveillance process, I want to start us off by describing what surveillance is.  Public health surveillance is the ongoing systematic collection, analysis, and interpretation of outcome-specific data for use in the planning, implementation, and evaluation of public health practice.



Alaska Division of Public Health requires the reporting 
of certain health conditions and diseases.

Presenter
Presentation Notes
Here in Alaska, the State’s Division of Public Health has a mandate that requires the reporting of certain health conditions and diseases.  This allows for the rapid investigation of disease, instituting control measures, and tracking disease trends across the state within a surveillance system.investigation by counloucon from the Noun ProjectLine Graph by www.mindgraphy.com from the Noun Project
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Presenter
Presentation Notes
When we narrow our focus to the mandatory reporting of infectious disease, there is a general process that takes place that allows for rapid investigation, instituting control measures, and tracking statewide disease trends.  First, the reportable condition occurs in a person.  A health care provider diagnoses the disease.  That health care provider then reports the disease to the Section of Epi.  Sometimes, a lab reports the disease, and this is done by calling, leaving a voicemail message, sending a fax, or sending old fashioned mail. The Section of Epi will then go back and request and review medical charts and speak with health care providers to confirm the case.  The Section of Epi will record it in the state’s surveillance system, which is a computer database where all reportable infectious conditions are recorded.  And finally, the Section of Epi will institute control measures, whether that is providing medication, perhaps sending a news alert to the public, or doing educational outreach.Hospital by supalerk laipawat from the Noun Projectmedical chart by Symbolon from the Noun ProjectPhone by Aulia from the Noun ProjectComputer by Creative Stall from the Noun ProjectPrescription Medicine by Nick Bluth from the Noun Project



Presenter
Presentation Notes
So I wanted to go through an example to show you how this surveillance process works in reality.  In 2013, Alaska had a large TB outbreak in the Yukon-Kuskokwim Delta, so let’s see how this outbreak aligned with the process I just presented.
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So sometime in 2013, a case of active TB occurred in the Y-K Delta and a health care provider diagnosed it.  Then, that health care provider reported the case to the Section of Epi in March 2013, and the state investigated the case and confirmed that it was indeed TB and recorded the case in the state surveillance system.  Then, public health personnel provided medication to control the infection.  The state advocated for the use of a control measure to make sure the patient actually took the medication on time by having public health personnel observe the patient taking their medicine.So, this is all lining up with that infectious disease surveillance process. But then, through the initial case investigation, they identified new contacts who had TB too, and this set off a process of case investigation and contact tracing, recording cases in the surveillance system, and providing medication and monitoring until they were able to stop the outbreak through their investigation and control measures.  



Provider reports
TB case to State in 

March 2013
Feb 2014:
17 active 

cases 
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By the end of the outbreak, the Section of Epi recorded 17 cases of active TB. 



Presenter
Presentation Notes
So, this is a just part of the list of reportable infectious conditions in Alaska.  Having reviewed the process of mandatory reporting and surveillance using TB as an example, now I’d like to pivot to talk about another mandatory reportable condition in Alaska, Rheumatic Fever. 



Untreated group A Streptococcus
can result in rheumatic fever.

Symptoms include 

Inflammation of the heart
Joint pain
Involuntary movement

Presenter
Presentation Notes
Rheumatic fever is a complication that can occur after infection with group A streptococcus, which can cause strep throat. As a child, if you had a sore throat, you probably went to the doctor and got a throat swab, like this child is receiving here.  If it came back positive, you were treated with antibiotics.  But without treatment, strep throat can develop into rheumatic fever, which is a delayed autoimmune response. [click] And symptoms can include inflammation of the heart, joint pain, and involuntary movement.  It’s important to note that while strep throat is an infectious condition, rheumatic fever itself is not contagious.  But because it is associated with strep throat, it is included under the umbrella of infectious conditions.



Rheumatic fever rates have decreased across the US.

Gordis, Leon. "The virtual disappearance of rheumatic fever in the 
United States: lessons in the rise and fall of disease. T. Duckett
Jones memorial lecture." Circulation 72.6 (1985): 1155-1162.
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Rheumatic fever used to be a frequent cause of disease in the early 20th century.  However, the burden of rheumatic fever has generally decreased over several decades, becoming rare in the US and in other developed countries.  For example, between 1965 and 1983, annual discharge rates per 100,000 patients with rheumatic fever decreased from 14 to under 2.  It is believed that rates decreased due to standard treatment of strep throat using antibiotics, but also due to improved standards of living, like less overcrowding, and greater access to health care.  Increased standards of livingAntibiotic therapyBrief resurgence in the 1980s – suggested by Taubert (1991) that strains of GAS that are particularly rheumatogenic were responsible



Rheumatic fever surveillance has decreased.
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Presentation Notes
As the burden of rheumatic fever has decreased, so too has the surveillance of the condition.  Rheumatic fever was previously a mandatory, nationally notifiable disease between 1956 and 1994.  At the time, states would track the disease and then notify the CDC of cases, and CDC would add this data to its own national surveillance system.   Now, only five states still require mandatory reporting for rheumatic fever: Delaware, Wisconsin, Nebraska, Idaho, and Alaska. 



Alaskan rheumatic fever surveillance was historically 
important.
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Presentation Notes
There is a historical importance and reason for the surveillance of rheumatic fever in Alaska.  In the 1970s, the precursor to CDC’s Arctic Investigations Program conducted several epidemiological studies among Alaska Native people documenting a rate of 67 cases of rheumatic fever per 100,000 people, which was one of the highest rates reported at the time.  This led the CDC and the State of Alaska to work on a Streptococcal Control program that included active surveillance and treatment of strep throat.  This control program appeared to be successful, with a sharp drop in rheumatic fever cases after the control program began in 1977.  



Who is involved in rheumatic fever surveillance?

 Primary
• Clinicians and other health 

care providers
• Alaska State Division of 

Public Health, Section of Epi

Presenter
Presentation Notes
So, let’s talk about who’s involved in the surveillance system for rheumatic fever.  There are primarily two groups of stakeholders involved in tracking rheumatic fever in Alaska.  Clinicians and health care providers first encounter, diagnose, and report the disease.  And Section of Epi records cases.



We evaluated the surveillance system’s ability to 
capture rheumatic fever cases.

Surveillance 
system

Presenter
Presentation Notes
So now I’m going to talk about how we evaluated the State’s rheumatic fever surveillance system.  Recently, a local cardiologist approached the CDC with a concern: he thought he was seeing a high number of patients with rheumatic heart disease, which develops based on repeated bouts of acute rheumatic fever.  We looked at the latest State Epi Bulletin on Rheumatic Fever, which was published in 2016, and we found that 2 cases of rheumatic fever were reported to the state.  Based on this, what the cardiologist was seeing didn’t seem to match what was reported to the State in their surveillance system. So, we wanted to understand the system’s ability to capture rheumatic fever cases. Methods: Use ICD codes to identify case-patients in three separate databasesCross-check case-patients with those reported to surveillance system



We compared external datasets to the surveillance 
system.
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So I used medical billing codes to identify patients with rheumatic fever in two different databases: the Indian Health Service database and the Alaska Medicaid database.  We then cross-checked each database with the patients reported to the state surveillance system to see if they matched.  Methods: Use ICD codes to identify case-patients in three separate databasesCross-check case-patients with those reported to surveillance system



All Alaskan Rheumatic Fever Cases

The data sets have overlapping populations.

Presenter
Presentation Notes
Ideally, we would want our evaluation to capture all Alaskan patients with rheumatic fever.  But, we don’t have one source to see all patient records, which would allow us to track all rheumatic fever cases.



All Alaskan Rheumatic Fever Cases

The data sets have overlapping populations.

Indian Health Service

Presenter
Presentation Notes
Instead, we used these different databases to try to capture several parts of the population.  We had access to the Indian Health Service database, which would capture the majority of Alaska Native people.  



All Alaskan Rheumatic Fever Cases

The data sets have overlapping populations.

Indian Health Service
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Then we also had Alaska’s Medicaid database, capturing people with low-incomes. So patients within each dataset may overlap.  For example, an Alaska Native patient receiving care from a tribal hospital may also receive Medicaid. 



We also conducted stakeholder interviews to 
understand interaction with the system.

Presenter
Presentation Notes
In addition to just understanding if the surveillance system is capturing rheumatic fever cases, we also wanted to evaluate stakeholders’ understanding and use of the system, so I conducted interviews with health care providers and the Section of Epi.



Rheumatic fever surveillance captured 20 cases 
between 2000 and 2018.
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We had access to data from the surveillance system from 2000-2018.  Over 18 years, the system has captured 20 cases.  Patients were between the ages of 3 and 39 with an average age of 15 years old.  65% were female. 



The majority of patients were American Indian/Alaska 
Native.
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And 35% were American Indian or Alaska Native.   



The majority of patients originated in the 
Anchorage/Mat-Su region.
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Most patients were from the Anchorage and Mat-Su area, and the rest were spread throughout the state.  It is interesting to note that we had no patients reported from the Interior or Southeast regions. It’s possible that patients in the Southeast were sent directly to Seattle for care and then, because rheumatic fever is not reportable in the state of Washington, the cases weren’t reported to Alaska’s surveillance system.



More patients appeared in the Medicaid database 
between 2003 and 2018. 
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So, let’s compare the surveillance system with our two datasets. For Medicaid, we only had access to data from 2003-2018.  In that time period, 26 patients were diagnosed.  During that same time, the surveillance system recorded 15 patients with rheumatic fever.  



More patients appeared in the Medicaid and IHS 
databases between 2003 and 2014. 
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When we bring in the IHS database, we had access to an even shorter period, only up to 2014.  So from 2003-2014, the IHS database captured 19 patients, Medicaid also captured 19 patients, and the surveillance system captured only 6 patients.  So both the IHS and Medicaid databases captured more patients than the surveillance system during the same time periods.



Few patients in the surveillance system were from the 
Southwest region.
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And there were differences in the regions patients were originating from within each dataset. For example, we saw only 3 people in the surveillance system from the Southwest region, but we found that 13 patients were recorded in the IHS database and 9 were in the Medicaid database.



Summary
 Data from Medicaid and IHS indicate there is underreporting to the 

surveillance system

 Our next step was to interview surveillance system stakeholders to 
evaluate why there is underreporting
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Based on our cross-checking two external datasets, we know there is underreporting to the surveillance system.  Since our datasets were only capturing certain parts of the population, it’s possible there’s greater underreporting than what we see here.  Our next step was to understand why there is underreporting, so we conducted interviews with people who interact with the surveillance system.



We interviewed 3 physicians to understand their 
interactions with the system.
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We interviewed 3 physicians



We interviewed 3 physicians to understand their 
interactions with the system.

“I never knew rheumatic fever was a 
reportable disease.”

“Reporting [rheumatic fever] doesn’t 
immediately come to mind.”
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A consistent view from physicians was that they did not know rheumatic fever was a mandatory reportable infectious condition.  [Click] One infectious disease specialist, who had treated patients with rheumatic fever, said reporting the condition doesn’t immediately come to mind.



We also interviewed 2 RN case managers.
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We also spoke to 2 case managers who echoed this feeling – 



We also interviewed 2 RN case managers.

“Strep is so common and not 
reportable…rheumatic fever is a 
result of strep and isn’t 
communicable itself.”
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And added that strep, which precedes rheumatic fever, is a common condition and it’s not reportable.  So, it was confusing for them to think of rheumatic fever as a condition that needed to be reported, when it’s not infectious.



We talked to the Section of Epidemiology.

Presenter
Presentation Notes
And finally, we talked to the State’s Section of Epi



We talked to the Section of Epidemiology.

Is rheumatic fever 
surveillance still 
necessary?

How are other states 
using this information?

Presenter
Presentation Notes
and they wondered whether rheumatic fever surveillance was still necessary and how the other remaining states used information from their surveillance systems.



3 States said:
 Historical importance but no 

longer actively tracked

 May remove rheumatic fever 
from reportable list

Presenter
Presentation Notes
So my last step was to reach out to the other 4 states that still have rheumatic fever on their reportable conditions list.  I heard back from 3.  Each state said rheumatic fever had been an important condition to them historically, and occasionally they would still have cases reported.  But, two did not take any actions beyond registering cases.  One state said that since their cases generally happened among a unique and isolated community, they used any reports of rheumatic fever as an opportunity to outreach to the community on general public health issues.  In the end, each state that I contacted said they would start reviewing whether they wanted to keep rheumatic fever on their lists.
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So, at the end of the evaluation, we had found that while cases of rheumatic fever have decreased overall in the state, there are still cases happening.  But, they are often not reported to the system and that’s because providers are not aware that this is a reportable condition.  Improving the reporting in the system would take resources, especially time to make providers more aware.  But, even if we improved reporting, it’s unclear what public actions would be necessary.  Contrast that to the TB example we saw at the very beginning, where any person with active TB was given medication and monitored.  In this case, the State didn’t necessarily do anything with the report of rheumatic fever, other than investigating and tracking it.  As I mentioned before, it didn’t use to be this way in Alaska.  When the disease burden was still historically high, the state used to track rheumatic fever trends to figure out if they needed to do provider education on strep diagnoses and proper antibiotic treatment.  Hospital by supalerk laipawat from the Noun Projectmedical chart by Symbolon from the Noun ProjectPhone by Aulia from the Noun ProjectComputer by Creative Stall from the Noun ProjectPrescription Medicine by Nick Bluth from the Noun Project



Rheumatic fever will be removed from the reportable 
conditions list.

Presenter
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So following this evaluation, and after a long discussion about what it means to report a condition, and how to lessen the burden of reporting on providers who are already busy, the State decided to remove rheumatic fever from the reportable conditions list.  And I should note that while the State intends to remove rheumatic fever from the list, this could take some time to actually legally remove it from the list, so you may still see it on the website for some time.  By removing it from the list, the State was not saying that rheumatic fever is unimportant, or that further study of rheumatic fever is unneccesary.  But, they felt that having rheumatic fever on the reportable disease list wasn’t leading to any public health action, and it already wasn’t capturing disease trends accurately.  So, I’d like to end this presentation by highlighting how this is a normal part of the quality improvement process for the reportable conditions list.Hospital by supalerk laipawat from the Noun Projectmedical chart by Symbolon from the Noun ProjectPhone by Aulia from the Noun ProjectComputer by Creative Stall from the Noun ProjectPrescription Medicine by Nick Bluth from the Noun Project



The reportable conditions list changes over time.
 Conditions removed since 1991

– Amebiasis
– Aseptic meningitis
– Granuloma inguinale
– Murine typhus fever
– Rheumatic fever

– Arboviral diseases
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– Coccidiodomycosis
– Cryptosporidiosis
– Cyclosporiasis
– Dengue virus 
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– Invasive 
pneumococcal 
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– Listeriosis
– Novel influenza A 

virus infections
– Q fever
– SARS
– Smallpox
– Vibriosis
– Viral hemorrhagic 

fevers
– Yellow fever
– Zika virus 

disease/infection

 Conditions added since 1991
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The reportable conditions list has changed over time.  These conditions are from CDC’s Nationally Notifiable Infectious Disease List, which every state follows and then adds to depending on the unique conditions affecting their populations.  Since 1991, there have been a handful of conditions that have been removed from the list, including rheumatic fever.  [Click] But since then, there have been a wide range of conditions added.  This shows how dynamic the list has been. 



Reporting
 By phone or fax.
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And I just want to take this opportunity to remind everyone that you can find out what conditions are reportable by visiting the Alaska Department of Health and Social Services or by googling “reportable conditions Alaska.” Conditions can be reported by any health care provider by phone, fax, or mail. 



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.



Case definition for rheumatic fever
 Clinical diagnosis using the revised Jones Criteria:

– Major criteria:
• Arthritis
• Carditis

– Minor criteria
• Subcutaneous nodules
• Chorea
• Erythema marginatum

– 2015*: Echocardiogram
 No laboratory confirmation
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The diagnosis of rheumatic fever is not laboratory based.  It is, instead, clinically diagnosed.  The rheumatic fever case definition has gone through several revisions over time, and it is currently not formally stated which definition Alaska uses.  The latest definition from CDC from 1997 states that a confirmed case is diagnosed using the clinical diagnostic Jones criteria.  The Jones criteria include both major and minor components. Major criteria include carditis, arthritis, involuntary movement from Sydenham chorea, erythema marginatum, or a ring-like rash on the skin, and subcutaneous nodules, or bumps under the skin.  Minor criteria include fever, joint pain from arthralgia, an elevated erythrocyte sedimentation rate indicating inflammation, and an abnormal EKG. Since 1997, the Jones criteria has been revised by the American Heart Association to include using an echocardiogram to identify subclinical carditis.  It hasn’t been formally stated if this is part of Alaska’s current case definition.  Regardless, a confirmed case would require two major criteria or one major and two minor criteria.joint by Creative Stall from the Noun ProjectHeart by sahua d from the Noun Projectskin by Hermine Blanquart from the Noun ProjectBrain by fauzan akbar from the Noun Projectbullseye by Andrejs Kirma from the Noun ProjectPool by Dinosoft Labs from the Noun ProjectUltrasound by Ralf Schmitzer from the Noun Project



Condition ICD-9 Code ICD-10 Code

Rheumatic fever w/o heart involvement 390 I00
Rheumatic fever w/ heart involvement 391 
Acute rheumatic pericarditis 391.0 I01.0
Acute rheumatic endocarditis 391.1 I01.1
Other acute rheumatic heart disease 391.8 I01.8
Acute rheumatic heart disease, unspecified 391.9 I01.9

Rheumatic chorea 392 
Rheumatic chorea with heart involvement 392.0 I02.0

Rheumatic chorea without mention of heart involvement 392.9 I02.9

Chronic rheumatic pericarditis 393 I09.2
Rheumatic mitral insufficiency 394.1 I05.1
Rheumatic aortic stenosis 395.0 I06.0
Rheumatic aortic insufficiency 395.1 I06.1
Rheumatic aortic stenosis with insufficiency 395.2 I06.2

Diseases of other endocardial structures 397 

Other rheumatic heart disease 398 
Rheumatic myocarditis 398.0 I09.0
Rheumatic heart disease, unspecified 398.90 I09.9
Rheumatic heart failure (congestive) 398.91 I09.81
Other rheumatic heart diseases 398.99 I09.89
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