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World Trade Center Attack – Never Forget
September 11th 2001 attack:

▪ Roughly 30,000 people successfully evacuated

▪ Over 3,000 people murdered that day

▪ First responders lost their lives that day

▪ 343 Fire Department of the City of New York (FDNY) firefighters 
and emergency medical service providers (EMS) died that day

▪ 60 law enforcement member died that day

▪ Massive dust cloud followed by fires that burned for months

▪ Tens of thousands of responders (rescue/recovery/cleanup) 
exposed to dust, fires, and other hazardous conditions

▪ To date, more FDNY WTC-exposed members (>350) have died 
from WTC-related diseases (Cancers & Pulmonary) than on 9/11

▪ As terrible as that is, later in this presentation I will show you that 
many more are alive today because of the WTC Health Program
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What happened after the Towers 
collapsed 

The collapse of the Towers created a massive dust cloud 
◦ Blackout conditions 

Nearest air quality monitoring station destroyed on 9/11

Personal level monitoring not available

Fires burned through December 2001

Rescue/Recovery work continued for almost a year

The Exposed:
◦ ~15,000 FDNY rescue/recovery workers
◦ ~70,000 Other Responders (rescue/recovery/cleanup)

◦ >100,000 area workers, residents, commuters, students
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Estimated that 100,000 to 300,000 people (responders, workers, 
residents, commuters & students) were exposed to WTC Dust

Dust covered responders & survivors (area workers, residents, 
commuters & students). It coated buildings, seeped into ventilation 
systems.  It consisted of:  

•Aerosolized particles, gases, vapors

•Combustion byproducts

•Silicates, 

•Freon, 

•PCBs, PVCs

•Polyaromatic hydrocarbons

•Asbestos, Lead, Antimony

•Pulverized concrete
9/11/01: Afternoon
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(A) Amosite asbestos fiber (uncoated) (B) Fly ash particle (C) Degraded fibrous glass.

Large particles penetrated deep into the lung

A Responder’s Lung Lavage: Exposure was Real. 
Particles did reach lower airways & alveoli

Am J Respir Crit Care Med. 2002 Sep 15;166(6):797-800.
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• Computerized Questionnaires

– Exposure, Physical and 

– Mental Health /Stress

• Physician Evaluation

• PFT – Spirometry for all

– Full PFT & Methacholine Challenge  

for selected groups

• Chest Radiographs for everyone

– Chest CT for selected groups

• Bloods/Urine Bio-Monitoring

• ECG & Audiometry for selected groups

• Cancer Screening c/w USPSTF 

WTC Health Program “Annual” Medical Monitoring:



• Cancer Screening:

– Annual monitoring bloods already screen for 

hematologic cancers

• Other tests align with USPSTF which requires 

proven mortality benefit

WTC Covered:

– Mammography

– Colon – (Colonoscopy, Sigmoidoscopy, Cologuard)

– Low Dose Chest CT Imaging
• Age 50+, with 20+pk yr smoking history

• Or Severe Lung Disease

Not WTC Covered but if +, workup covered

– Body imaging (Abdomen/Pelvis)

– Dermatology Body Screen

– Prostate Specific Antigen (PSA blood test)

– Monoclonal Gammopathy of Undetermined 

Significance (MGUS blood test) – precursor for 

Multiple Myeloma

WTC Health Program Cancer Screening:
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Treatment fully covered at no cost to the enrollee, but need 
certification that the illness is on the WTC List of Covered Conditions
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Case Management is a Critical Part of The WTC Health Program    
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David Prezant, MD

Chief Medical Officer, Fire Dept. of the City of New York (FDNY)

Special Advisor to the Fire Commissioner on Health Policy

Director FDNY’s WTC Health Programs:  Clinical Center of Excellence & it’s Data Center

and

Professor of Medicine, Epidemiology & Population Health

Albert Einstein College of Medicine, Pulmonary Division 

World Trade Center Health Program 

Why is Research Important?
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As of 8/2022
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• Examples added via CCEs/DCs letter to Administrator – prior to “formal” petition process
      -- Acute Traumatic Injury
      -- Chronic Obstructive Pulmonary Diseases (COPD, Emphysema)
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Petitions submitted that NIOSH determined to be valid for review

Decision still pending years later

• Autoimmune diseases with systemic rheumatologic involvement
• Cadiovascular diseases (atherosclerosis, HTN, ischemia, strokes, - not valve conditions)
• Neurologic Conditions – cognitive deficiencies, peripheral neuropathy
 



9/11  WTC 
Exposure(s)

Mental Health

Late Emerging 
Diseases: 

Cancer, 
Cardiovascular, 
Autoimmune

WTC Health Program’s Health Surveillance Research

Respiratory

INITIAL MEDICAL SCREENING

LONG-TERM ANNUAL MEDICAL MONITORING 

 TREATMENT

RESEARCH



9/11  WTC 
Exposure(s)

Mental Health: 
PTSD            
Depression         
Anxiety           
Substance Use 

Late Emerging 
Diseases:      
Cancer, 
*Cardiovascular, 
*Autoimmune 
*Cognition

Why Research?

Respiratory:            
Sinus                            
Lung                                  
GERD

Why Research? 

Compassion Driven Advocacy → Data Driven Advocacy  

 Research Provides Peer-Reviewed Data For:                                                             
Certified Proof that Patients are NOT Malingers                                                                   

Petitions For Adding Diseases to the List of WTC Covered Conditions



FDNY Leveraged its Strengths to Build the WTC Health Program 
for FDNY and for all the Exposed 

FDNY had the:

• Extreme WTC exposure(s)

• Only group with pre-9/11 health data including:                           
PFTs, Chest X-rays, Labs, Audiometry since 1996 thanks to the 
FDNY BHS / IAFF annual monitoring exam 

• The first group to have a WTC medical monitoring exam beginning 
in October 2001 

• ~10,000 members screened within the first 6 months 

• Included blood banked for future biomarker research

• An organized, culturally integrated, population that would continue to 
participate in annual monitoring with minimal longitudinal dropout  

• Labor, Management and Political Support



Sept 2002

WTC Cough Syndrome:
•Cough, 
•Shortness of Breath 
•Air Hunger
•Intermittent Wheeze
•Sinusitis
•Acid Reflux 
•Decreased Lung Function:

• Decreased FEV1 & FVC
• Preserved ratio & DLCO

September 2022: One-year post-9/11



Long-term Lung Function
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Aim: To assess longer-term lung function. 
Question: Did the initial decline in lung function persist, recover, or worsen?

Answer: On average, persistence without improvement or worsening, 
but there are exceptions and possibly some recent declines
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9/11 Years

Arrived Morning of 9/11 (N=2221)

Arrived Afternoon of 9/11 or 9/12
(N=9371)

 Arrived Between 9/13 and 9/24
(N=2512)

One yr later, 372 ml average decrease
 in lung function = 12x the normal 
age related decline in this cohort

Recent, albeit smaller, 
decreases have occurred

Pulmonary Function over Time in                             
WTC-Exposed FDNY Responders (Fire & EMS)



1st Post-9/11 Pulmonary Function & Mortality
◦ Having a lower FEV1 right after 9/11 was associated with risk of death over next 20 years
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Time from first post-9/11 PFT (years)

Increased Risk 
for Death



Self-reported obstructive airways disease (OAD) rates in Firefighters: WTC vs. Non-WTC



Questionnaire & Exam

Treat as Indicated

Bronchoscopy ?

Antibiotics ?

Systemic Steroids ?

CBC

Chest HRCT

Pre & Post PFT

Volumes & DLCO

Abnormal Cxray

If No Response:

Chest HRCT

Spirometry, Volumes, DLCO

Bronchoscopy ?

If No Response:

Leukotriene Modifiers

Systemic Steroids

Treatment:

Inhaled Steroids

Inhaled Bronchodilators

Antibiotics,Cough Suppressant ?

Obstructive Pattern

or Reversible BD response

or Hyperreactivity

Treat as Indicated

Bronchoscopy ?

Antibiotics ?

Systemic Steroids ?

Inhaled Steroids ?

Cough Suppressant ?

Chest HRCT

Volumes & DLCO

Non-Obstructive Pattern

& Non-Reversible

& Non-reactive

Spirometry

Post-Bronchodilator Spirometry

Methacholine Challenge ?

Normal Cxray

LOWER AIRWAY

Wheeze or Dyspnea

WTC COUGH

Questionnaire & Exam

LOWER AIRWAY – Cough, Wheeze &/or Dyspnea

Pneumonitis
ASTHMA

Anti-fibrotics

Biologics

Treatment Guidelines Were Created in 2001 and regularly updated



Self-reported Cardiovascular Disease (CAD) rates in Firefighters (FF): WTC vs. Non-WTC
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1Includes any report of stroke or CAD
2Includes diagnoses of stroke/CVA or TIA
3Inclused diagnoses of CAD, MI, or angina

Age, race, and BMI were included in the model (complete case analysis, n=12,516)

Estimated odds ratios (95% CI) for self-reported CVD diagnoses by exposure status 

Estimated odds ratios (95% CI) for self-reported CVD diagnoses by exposure level
 

Stroke/CAD1 Stroke2 CAD3

WTC-exposed FF 1.23 (1.06, 1.43) 1.03 (0.79, 1.35) 1.25 (1.06, 1.47)

Non-exposed FF ref ref ref

Stroke/CAD1 Stroke2 CAD3

High exposure 1.45 (1.18, 1.79) 1.18 (0.80, 1.75) 1.48 (1.18, 1.86)

Moderate exposure 1.31 (1.11, 1.54) 1.07 (0.79, 1.44) 1.32 (1.10, 1.57)

Low exposure 1.00 (0.83, 1.21) 0.90 (0.64, 1.27) 1.03 (0.84, 1.26)

Non-exposed ref ref ref

P for trend P<0.0001 P=0.33 P<0.0001



Autoimmune Disease: Sarcoidosis is a Covered Condition
Petition pending to add other autoimmune diseases 

Age-specific incidence rates per 100,000 

in FDNY WTC-exposed males

Age Group Rate

18 to 29 years 0.0

30 to 39 years 58.2

40 to 49 years 51.7

50 to 59 years 25.5

60 to 69 years 6.1

70 to 79 years 0.0

80 to 110 years 0.0

Age-adjusted ratea 25.4 (19.4 - 47.7)

a Rates adjusted to the 2010 US adult male population 

25.4 is  2.5 times higher than this study’s comparison population 

(Rochester Epidemiology Project), which had an age-adjusted 

incidence rate of 10.2 
Respir Med. 2017 Nov;132:232-237



Lancet 9/3/2011

▪In 2011 FDNY published the first cancer study among WTC exposed 

▪ Cohort of 8,927 WTC-exposed firefighters; Study period 1996 through 2008

▪Similar findings from the General Responder Cohort & the WTC Health Registry

▪Findings include: 

▪ Risk of all cancers among WTC-exposed male firefighters and General 
Responders (10-20%) Greater than US male population

▪ Higher Risk for several cancers especially thyroid & prostate cancers

▪ Lower Risk for lung cancer 

▪ Likely related to lower smoking rates than found in US male population

▪ Nearly all cancers, including Lung Cancer, have been added as WTC-
Covered Conditions

X

X



WTC & Career Firefighter Health Study Cancer Incidence

Standardized Incidence Ratios (SIRs) of cancers in male WTC-exposed and non-WTC-exposed firefighters vs. US males

WTC-exposed FDNY Non-WTC-exposed (SFFD + CFD + PFD)

Site
Observed

case count
SIR 95% CI

Observed

case count
SIR 95% CI

All cancer sitesab 915 1.15 (1.08-1.23) 1,002 1.05 (0.98-1.12)

Prostate 332 1.70 (1.53-1.88) 358 1.22 (1.11-1.35)

Lung 44 0.53 (0.39-0.72) 83 0.71 (0.57-0.89)

Kidney 39 0.93 (0.67-1.28) 55 1.19 (0.90-1.56)

Non-Hodgkin Lymphoma 55 1.39 (1.06-1.83) 43 1.04 (0.77-1.41)

Melanoma (skin) 96 1.59 (1.30-1.96) 70 1.39 (1.07-1.79)

Thyroid 46 2.37 (1.78-3.17) 15 1.01 (0.61-1.67)

aAll malignant cancers (multiple primaries), and in situ bladder cancers;
bExcludes non-melanoma skin cancers



▪We compared incidence rates in FDNY WTC-exposed male firefighters to 
incidence rates to the non-WTC-exposed male firefighters (CFD, PFD, SFFD)

▪WTC-exposed male firefighters had significantly higher rates of cancers especially thyroid and 
prostate compared to Non-WTC male Firefighters

FDNY WTC-exposed vs CFD, 
PFD & SFFD non-exposed

Webber et al, 2021
Data through 2016

R
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5%
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I)
All cancer 1.13 (1.02-1.25)

Thyroid 2.53 (1.37-4.70)

Prostate 1.39 (1.19-1.63)

Lung 0.87 (0.57-1.33)

Skin Melanoma 1.12 (0.80-1.57)

Ref: Webber et al OEM 2021

WTC & Career Firefighter Health Study Cancer Results 
WTC vs. Non-WTC Fireifghter Incidence Rates



WTC Responder Combined Cohort

▪Collaboration between FDNY, General Responder Cohort WTC Health Program & WTC Health Registry

▪Joint Labor-Management-Government (NIOSH) Initiative

▪NYS DOH Combined and de-duplicated the 3 responder cohorts

▪Total of 69,134 WTC-exposed rescue/recovery responders

▪Uses previously described combined WTC exposure definitions

▪Uses the same reference population as comparison

Primary research questions:

▪To compare overall cancer incidence, and incidence of specific cancer sites, in WTC rescue/recovery 
workers to that of the general US population

▪To study mortality rates in WTC rescue/recovery workers with cancer



36% 
fewer 
deaths

38% 
fewer 
deaths

52% 
fewer 
deaths

WTC Health Program 
enrollees  
All causes

WTC Health Program 
enrollees with 

prostate cancer

WTC Health Program 
enrollees with 
colon cancer

WTC Health Program Responder Cancer Survival 
vs. New York State Patients with same diagnosis



All-cause Mortality by cancer 
site

WTC MMTP 
vs. NYS 

non-responders

HR (95%CI)

Prostate 0.62 (0.44, 0.88)

Lung and bronchus 0.74 (0.56, 0.97)

Esophagus 0.65 (0.36, 1.18)

Colon and rectum 0.48 (0.31, 0.74)

Myeloma 0.49 (0.22, 1.10)

Pancreas 1.66 (1.15, 2.39)

Brain and other nervous system 1.11 (0.70, 1.76)

Liver 0.74 (0.44, 1.22)

Melanoma of the skin 0.54 (0.27, 1.08)

Kidney and renal pelvis 0.36 (0.16, 0.79)

Lower All-cause Mortality Risk in WTC Health Program Responders 
(FDNY & GRC) compared to NYS population with same cancer

Survival Benefit
WTC MMTP 
n=2,037 (%)

NYS 
non-responders 

n=574,075 (%)

Deaths n (%) 303 (14.9) 224,040 (39.0)

Cancer deaths n (%) 248 (12.2) 158,645 (27.6)

Survival rate n (%)

1-year survival 1,916 (94.1) 474,895 (82.7)

3-year survival 1,346 (88.3) 326,959 (69.6)

5-year survival 919 (86%) 228,933 (63%)

Follow-up time starts at diagnosis date, males only, adjusted for age and date of diagnosis



Lower Mortality Rates: Multiple Reasons Why

• Early Diagnosis

• Early Treatment

• No cost, No stress

• Case Management

• Family Assistance Units

• Cancer Screening

• Colon, Lung, Breast, 

• Prostate (?)

• Other Organs ???

• Healthy Worker Effects

• Diet & Exercise

• Tobacco Prevention & Cessation:



MOCA Cognition Scores: FDNY & General Responders

Lower the score., the greater the cognitive impairment; 5% FDNY met criteria for severe impairment 



Lessons Learned:

•Pre-Disaster Pre-Exposure Health Baselines including pulmonary 
functions, Chest Imaging and Labs are critical for responders:

•Workers with pre-existing cardiopulmonary or mental health conditions 
may not be suitable for certain types of disaster work

•Personal Protective Equipment is essential.                                                 
Its Use must be mandatory. Which requires:
• Better PPE designs are needed
• Better training
• Better Supervision

•Fully integrate Monitoring, Treatment and Research using a 
Multidisciplinary Approach 

•Nothing is possible without broad support - > identified on next slide



NIOSH Health Programs for Responders:

World Trade Center Health Program

Emergency Preparedness & Response Program

Firefighter Fatality Investigation and Prevention Program

National Firefighter Registry for Cancer

National Personal Protective Technology Laboratory (NPPTL)

Respirator Certification Program

Health Hazard Evaluation Program

Nothing is possible without broad support - > identified on next slide



Nothing is Possible Without Broad Support
Enlist & Maintain Support From Stakeholders

WTC 
Health 

Program

WTC Health 
Center for FDNY 

Members

NIOSH – WTC 
Federal Funding 

Agency

Labor,  
Management & 

Government

External 
Research 

Collaborators

Analytic/Research 
Data Center 

Teams

WTC Health Centers for 
non-FDNY Members  

Mount Sinai, Stony Brook, 
Northwell, NYU, RWJ,  & 

HHC-Bellevue

WTC Health 
Program  
Members 
(patients)



THANK YOU
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