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Objective 

 

Participants will be able to gain knowledge about 

nurse case management of Extensively Drug-

Resistant Tuberculosis. 



DuPage County 



DuPage County Health Department (DCHD) 

• Over 500 employees at multiple locations. 

• Accredited by The Joint Commission for 

Behavioral Health and the Public Health 

Accreditation Board (one of 75 out of 3000 

health departments). 

• Range of services including: community 

based programming, environmental 

health, behavioral health,  and clinical 

services. 

• TB clinic is core responsibility of local 

health departments. Statutory 

responsibility. 



DCHD Tuberculosis Program 

• 4 full-time TB Nurse Case Managers 

• Ewa Bridgeforth 

• Ruth Woodworth 

• Kayli Braun 

• Maria Tinoco-Manriquez 

• 1 Nurse Supervisor 

• Tamam Jada 

• 3 Clinic Assistants 

• 1 TB Medical Director – Dean Schraufnagel 

• 10 TB Fellows 

• Assistant Director of Public Health Services 

• Ashley Matese 

• 616 unduplicated clients 

served in the TB program in 

2022. 

• 122 Latent cases treated in 

2022 

• 6706 VOT/DOT Visits in 2022 

• Some clients we DOT through 

entirety of treatment 

depending on circumstances. 
 



DuPage County 

Active Cases 

Year # of Active 
Cases 

Rate 

2017 42 4.51 

2018 50 5.37 

2019 46 4.94 

2020 30 3.23 

2021 31 3.35 

2022 46 4.62 

Source IDPH: https://dph.illinois.gov/topics-services/diseases-and-conditions/infectious-diseases/tb.html  



Extensively Drug-Resistant TB 

(XDR) 

 
Tamam Jada, RN, DCHD 



Extensively Drug-Resistant TB (XDR) 

https://www.heartlandntbc.org/ 



Drug-resistant tuberculosis 

Dean Schraufnagel, MD 
August 24, 2023 

Sanitarium 1920s 



Case presentation 
Pharmacy 1920s 



Background 

 59 ♂ immigrated in 2018 (Hyderabad) 

 BCG as infant 

 Diabetes >10 years; HTN;↑cholesterol 

 DM poorly controlled, on insulin 7 years 

 Work: pharmacy tech, delivering meds 

 No tobacco or alcohol 



April 2022 

 Angina → 3-vessel angioplasty and stent 

 Ticagrelor (Brilanta™) 



November 2022 

Progressive cough 

 

December 2, 2022: hemoptysis 

2 L of blood → LUL lobectomy 

 

December 3, 2022: AFB 

INH, RFM, PZA, EMB, piperacillin 



Drug-Sensitivity Testing 

 Resistant to RFM, INH, PZA, EMB, FQ 

 Continued meds until Dec 15 

 

 Started bedaquiline, pretomanid, linezolid 

(BPaL) on January 1, 2023 



Course (March 7 visit) 

 Greatly improved 
 Drugs more tolerable, “nausea gone”  
 Cough disappeared, gaining weight  
 Surgery site pain; 1 flight doe 
 ROS: leg pain in bed (old), heartburn 



Physical Exam 

Slender, in no distress 

VS normal 

Scattered crackles in right lung 

No cardiac abnormality or edema 

Neurologic (sensation, reflexes) intact 

Vision and vibratory sense mildly↓ 



Chest Radiograph 

 April 4, 2022 

 Portable reported normal 

 Dec 3, 2023 CT 

 LUL consolidation 

 Scattered ground-glass and airspace 

March 7, 2023 

 Decreased volume, 

 Bilateral hilar fullness, RUL bronchiectasis 

Granulomata 







How 
drug  
resistance 
develops 



TB Scourge 

 Leading cause of death in 18th and 19th centuries 
Affecting up to 30% of certain populations 

 Many causes hypothesized  

 Cure unattainable 
Sunlight, clean air 

 Murray, Schraufnagel, Hopewell. Annals ATS 2015;12:1749-59 



Breakthroughs 

Jean Villemin: 1860s TB contagious 

Robert Koch discovered bacillus 1882 



Sanitorium era 



Drug Resistant TB History 

Streptomycin (1944) 

Miracle cure for TB 

1-3 months later resistant disease returned 

Youmans et al., Proc Mayo Clinic 1946;21:126  

Pyle. Proc Mayo Clinic 1947;22:465  

PAS → Lasting cure (1951) 

Overshadowed by INH (1952) 



First 
randomized 
control trial 



How Resistance Develops 

 Natural selection → fittest survive 

 Mutations – independent events for M. tb 

 Assume infection has 109 organisms & 

 Assume 103 bacteria are resistant  
 Varies with drug, strain from 10-2 to 10-8 

 Of 109, 106 killed → 103 resistant 
 103 resistant multiply → drug resistant TB 

 2 drugs → 10-3 X 10-3 =10-6 

 2 drugs → 10-5 X 10-5 =10-10 



Mutation Rates and Estimated Number of Organisms 



Resistance Develops 

Misdiagnosis–missing active TB 

Treating with one drug 

Premature stopping 

Stopping one 

 Inattention to missed medication 

Lost to follow up 

Patient selecting drugs 

Drug supply 

Risk ∝ bacterial load & dividing orgs 

Why latent risk is low 



Our Patient 

Delivering drugs would allow contact 

Person with MDRTB 

Not a bit from different patients  

DM (HIV, etc.) →↑ latent to active 

Less known about exposure-to-latent 

Usually, risks lumped in 

BDQ risk 



Worsening Patient? 

Immune reconstitution 

Wrong Dx or 2ndary diagnosis 

Failure to take medicine 

Malabsorption  

Failure to improve ∝ severity 

>80% clear by 2 months 



Care, Nursing, Public Health 

This patient posed several problems that needed 

attention 



Client Medications 

Home Medications 

 Aspirin 

 Atorvastatin 

 Jardiance 

 Gabapentin 

 Insulin 

 Losartan 

 Metoprolol 

 Prasugtel 

TB Medications 

 12/15/2022 

 Isoniazid 300mg 

 Rifampin 600mg 

 Ethambutol 800mg 

 Pyrazinamide 100mg 

 12/17/2022 

 Levofloxacin 750mg 



Multi Drug-Resistance 



Treatment of Multi Drug-Resistant TB 

January 31, 2023 - BPaL initiated 

Bedaquiline 400mg daily for the first 14 days 

followed by 200mg trice weekly 

Linezolid 600mg daily 

Pretomanid 200 mg daily 



Multi Drug-Resistant TB Treatment - BPaL 



Nurse Case Management of a Pre-

XDR TB Case 



Nurse Case Mangement 



Nurse Case Management 

February 15, 2023 – Client is transferred to DuPage County 

 

• Client attends monthly visit with DCHD MD 

• Neuropathy assessment 

• F/U CXR 

• CBC/CMP Q 2 wks to monthly 

• Monthly EKG 



Direct Observation Therapy 

Daily DOT visits for 6 months to 

monitor for side effects of TB 

medications: 

 

Number of attempted visits = 122 

Number of completed visits = 121 

 Total Number of Doses = 172 

 



ECG Results 

Monthly ECG 

DATE QT QTC 

5-Apr 432 409 

31-May 434 407 

21-Jun 408 410 

19-Jul 466 412 



Platelet Levels on Linezolid 



Pre-XDR TB  

Contact Investigation 



Social History 

Lives with: 

Wife 

2 college age 

daughters 

Son 

Son-in-law 

4-month-old grandson 

Nonsmoker 

No HIV risks 

No illicit drugs 

No alcohol use 

Worked as a Pharmacy 

Tech 

Currently unemployed 



Contact Investigation 

Multiple home visits completed. Findings included: 

 Family was initially non-compliant 

 Identified 6 close contacts (family members) that live in DuPage County 

 4-month-old who lives in the same household 

 Household members completed initial testing by Cook County 

 Son-in-law (household member) refused testing initially 



Initial Contact Investigation 

Contact investigation was initiated by Suburban Cook Health Department 

 

 5 out of 6 household members completed their initial testing by Cook County 

 Son-in-law refused testing 

 

 Wife – Positive QFT, Normal CXR 

 2 adult aged daughters – Received 3HP LTBI treatment in 2021 and CXR’s 

reported as normal. 

 20 y/o son – Negative QFT, Normal CXR 

 



DCHD Contact Investigation 

20 y/o son – Refused retesting 

Attempted QFT retesting multiple times, many CXR referrals given to 

client 

 

Son-in-law – Made many attempts to test but refused.  

June 2023, needed immigration clearance – Had borderline positive 

QFT, negative CXR. Repeated QFT was negative. 



DCHD Contact Investigation 

Wife – Repeated QFT = Positive results. Normal CXR 

No LTBI medication initiated due to index case multi drug-resistance 

Wife will be monitored with repeated CXR Q 4 months for 2 years 

 

 4-month-old baby – Reevaluated by the MD, received new TST and CXR – 

Negative results 



Treatment Outcome of BPaL Therapy 

TB meds discontinued August 16, 2023 

 Cough and shortness of breath resolved 

 Client regained a total of 4kg(9lbs) with increased appetite 

 Overall CXR improved/scar remains 

 Successfully completed treatment 

 Most family members were evaluated 

 Client is ready to return to work 



Obstacles, Challenges, and Successes 

Obstacles and Challenges 

 Uncooperative family with contact 

investigation 

 Unable to evaluate 4-month-old baby 

and son-in-law 

 Language barrier 

 Client moved from another jurisdiction 

 Transitioning care and medications 

 Medications 

 Expensive 

Successes 

 Client's symptoms resolved, can return 

to work 

 Received medications at little to no cost 

 Majority of close contacts evaluated 

 Collaboration with Suburban Cook 

County with the transition of care. 



Questions? 
 

Dean Schraufnagel, MD 

schrauf@uic.edu 

 

Tamam Jada, RN 

Tamam.Jada@dupagehealth.org 
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