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Botulism is typically described as a rapidly progressing, severe neuroparalytic disease. Foodborne botulism is transmitted through consuming food or drink that has been contaminated with botulinum toxin. During a botulism outbreak linked to illicitly brewed alcohol (also known as “hooch” or “pruno”) in a prison, 11 (35%) of 31 inmates that consumed contaminated hooch had mild illnesses. This includes 2 inmates with laboratory confirmed botulism. The most frequently reported signs and symptoms among the 11 patients with mild illness included dry mouth (91%), hoarse voice (91%), difficulty swallowing (82%), fatigue (82%), and abdominal pain (82%). Foodborne botulism is likely underdiagnosed and underreported in patients with mild illness. Botulism should be considered on the differential diagnosis for patients with cranial nerve palsies.
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INTRODUCTION

Foodborne botulism is a potentially fatal neuroparalytic illness that occurs through ingestion of food or drinks contaminated with a neurotoxin produced most frequently by Clostridium botulinum (1). The seven botulinum toxins (A–G) inhibit acetylcholine release at the neuromuscular junction, resulting in cranial nerve palsies that may progress to descending paralysis including respiratory failure (2). Botulinum antitoxin (BAT) is indicated for suspected botulism patients with progressive illness and prevents disease progression by binding to circulating toxin (3).

Most botulism cases are identified when patients come to a hospital with severe illness including descending paralysis. For example, 66% (204/332) of non-infant botulism patients in the United States reported to CDC during 2002–2015 had respiratory failure requiring mechanical ventilation (4). Less severe cases not requiring hospitalization have been reported in outbreaks; however, published reports frequently focus on more severely affected cases, resulting in a paucity of information about less severe cases (5–8).

Botulism outbreaks in prisons linked to the consumption of home-brewed alcohol, also known as pruno or hooch, have previously been reported in California, Utah, and Arizona (9–11). In each of these outbreaks, pruno was prepared using a combination of potatoes along with other available ingredients including fruit, jelly, ketchup, bread, and/or sugar. This report describes mild botulism cases identified during an investigation at a prison in Mississippi in 2016 (12). Describing mild botulism is important because (1) identification of any botulism patient may herald an outbreak; (2) improved reporting of botulism cases can enhance surveillance and prevention efforts; and (3) raising awareness among health professionals of the clinical spectrum could improve clinical diagnosis and avoid time and costs associated with evaluation and treatment for other conditions.



METHODS

On June 9, 2016, the Mississippi State Department of Health (MSDH) was notified about a possible outbreak of botulism among inmates at a federal prison in Mississippi. State and local public health authorities interviewed inmates about food and beverages consumed since June 1, 2016. MSDH and CDC worked with the Bureau of Prisons (BoP) to identify inmates that were at risk for botulism within the prison. The BoP granted permission to interview inmates that had clinical signs of botulism and/or admitting drinking prison-brewed alcohol. Prison staff worked to identify and recruit these inmates and CDC and MSDH completed the interviews. To maintain inmates' privacy, the inmates were assigned unique ID numbers, and data collected did not include inmates' names or federal register numbers. Ethical review and approval was not required for the study on human participants, per the local legislation and institutional requirements.

Serum samples were tested by EndoPEP mass spectroscopy (MS) and stool samples were tested by mouse bioassay for botulinum toxin (13). Further details about the epidemiologic investigation have previously been published (12). For this analysis, we defined severe botulism as progressive neurological signs and symptoms that warranted treatment with botulism antitoxin (BAT) and mild botulism as non-progressing signs and symptoms that did not warrant treatment with BAT (14). We abstracted data from questionnaires, clinic notes, and hospital charts.



RESULTS

During June 6–8, 2016, five patients presented to a Mississippi prison clinic with cranial nerve palsies, weakness, and shortness of breath. By the end of the outbreak, 31 patients with suspected, probable, or laboratory-confirmed botulism were identified, and all 31 patients reported exposure to hooch.

Among the 31 patients, 20 (65%) had severe botulism and 11 (35%) had mild botulism. All 20 patients with severe botulism were hospitalized, and nine (45%) required intubation. All 11 mild botulism patients were men; their median age was 37 years (range: 23–47). One (9%) patient was hospitalized, and one (9%) was evaluated in an emergency department. A variety of signs and symptoms were reported among the mild botulism patients, including abdominal pain and diarrhea, cranial nerve palsies, shortness of breath, and subjective weakness (Table 1). The frequency of most symptoms did not differ significantly between patients with mild botulism and patients with severe botulism. For example, most (n = 6; 55%) mild botulism patients reported shortness of breath and most (n = 14; 74%) patients with severe botulism reported shortness of breath. Mild botulism patients were asked about their general frequency of consuming pruno (e.g., daily, weekly, monthly, less than monthly, or never) and were specifically asked about drinking pruno each day from June 1 until June 17 or the date symptoms began. Two patients refused to answer the question as to the general frequency of consuming pruno and the response among the remaining nine patients included daily (1, 11%), weekly (2, 22%), and less than monthly (6, 67%). When asked about specific dates they drank pruno from June 1 to the date of onset of symptoms, eight of 11 patients reported drinking pruno just once in that period, two patients reported drinking pruno twice and one patient reported drinking pruno on 6 of the 7 days before the onset of symptoms.


Table 1. Signs and symptoms reported by patients with mild botulism (N = 11) and patients with severe botulism (N = 19)* in a large prison outbreak linked to illicitly brewed alcohol—Mississippi, 2016†.

[image: Table 1]

Seven (64%) of the mild botulism patients submitted serum and botulinum toxin type A was identified in sera of two patients tested by EndoPEP-MS. A stool sample was tested by mouse bioassay for one mild botulism patient and botulinum toxin was not identified. The two mild botulism patients with positive laboratory tests for botulism were evaluated in a hospital after the initial five patients with severe botulism were identified. The first patient, who was receiving levothyroxine for hypothyroidism, was evaluated at the emergency department on June 9 complaining of blurred vision and dysphagia (difficulty swallowing). He was not admitted because he did not have progressive signs or symptoms, extremity weakness, or respiratory distress. The second patient was admitted to the hospital on June 11 with blurred vision, dizziness, dysphagia, shortness of breath, and subjective weakness. He was discharged 48 h later without any worsening of his illness. When interviewed on June 16, both patients reported or were observed to have mild, non-progressive botulism signs and symptoms (e.g., blurred vision, hoarseness, slurred speech).

Mild botulism patients had a greater median number of days from hooch exposure to presentation at the clinic (7 days, range: 4–10) than patients with severe botulism (4 days; range: 2–5) (P = 0.001). Patients with severe botulism reported more hooch consumption (3.1 cups) than mild botulism patients (1.5 cups) (P = 0.02).



DISCUSSION

These 11 patients with mild botulism represented more than one-third of all patients in the outbreak, which was the largest U.S. botulism outbreak since 1978 (15). Among published outbreaks from 1920 to 2014, 15% of botulism toxin type A cases were not hospitalized (16). The greater proportion of non-hospitalized patients in this outbreak supports the likelihood of underreporting of mild illness, especially in non-institutionalized populations where case ascertainment may be more difficult. These findings, especially the documentation of laboratory-confirmed botulism among patients with mild illness, highlight the broad clinical spectrum of botulism. Patients with mild signs and symptoms of botulism might not seek care or might not be diagnosed with botulism if they do seek care, resulting in botulism cases not being identified. Due to the limited nature and lack of progression of signs and symptoms reported by mild botulism patients, none were treated with BAT. The decision regarding BAT treatment is typically made by the patient's clinical team following a consultation with their state health department and CDC. BAT is currently FDA approved only for treatment in symptomatic patients but could be given to asymptomatic patients with a known exposure as part of a CDC research protocol.

Prior botulism outbreak investigations have documented cases of mild illness, including cases reporting gastrointestinal features (e.g., nausea, vomiting) with or without cranial nerve signs or symptoms (7, 8). Multiple factors may influence the severity of botulism, including toxin type and dose, host susceptibility, mode of transmission, and immunity from repeated exposure (8). The subjective nature of symptoms may raise concern for malingering in an inmate population. For example, during the investigation, interviewers raised the concern that inmates may have been emphasizing they had visual symptoms in interviews after observing other inmates returning from the hospital wearing sunglasses (due to pupillary dilation and light sensitivity). However, the presence of botulinum toxin in the sera of two mild botulism patients indicates malingering was not responsible for all mild cases. A possible source of bias for this information is that inmates may not have been completely forthcoming about their history of consuming pruno as this is an unapproved activity in the prison. Recall bias may have also been present as inmates may have had difficulty remembering which days that they drank pruno.

Time from exposure to specimen collection, fewer specimens tested, and lower toxin dose could have resulted in fewer mild botulism cases having positive laboratory results. In addition, low levels of botulinum toxin in human serum may be enough to cause symptomatic disease but may be below the mouse bioassay limit of detection. So it is not uncommon for patients fitting the description of botulism to test negative (16, 17).



CONCLUSIONS

Clinicians should consider botulism when evaluating a patient with symmetrical cranial nerve palsies and should assess the patient for descending weakness and respiratory involvement. If another diagnosis does not seem likely, clinicians should immediately contact CDC through their local or state health department for a clinical consultation to help determine the likelihood of botulism and the need for urgent release of BAT by CDC. The decision to administer BAT is based on clinical presentation because paralysis can progress rapidly, BAT is more effective the earlier it is given, and laboratory confirmation can take days to weeks. Knowledge of the clinical spectrum of botulism may help clinicians, prison staff, and public health officials investigating an outbreak identify and monitor patients for disease progression. Some botulism patients may have mild illness without progression and may not require BAT; however, the clinical features that predict which patients will progress and should be treated with BAT are unknown. Suspicion of botulism may reduce the need for diagnostic tests and therapeutic procedures for other conditions that may mimic botulism (e.g., Guillain-Barré syndrome, myasthenia gravis). Confirming the diagnosis of botulism may also aid in understanding a patient's prognosis.

Timely identification of botulism cases, including mild botulism, has many potential benefits, including helping improve patient care, alerting clinicians, and public health officials to a previously unrecognized outbreak, and providing additional epidemiologic information to help stop a recognized outbreak.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, with protections in place for personally identifiable information (PII).



ETHICS STATEMENT

The project was reviewed by CDC's Human Subjects Protection Committee and determined that it did not meet the definition of research under 45 CFR 46.102d. Informed consent was obtained from all study participants.



AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual contribution to the work, and approved it for publication.



FUNDING

The study was funded by the CDC and the Mississippi Department of Health.



REFERENCES

 1. Sobel J. Botulism. Clin Infect Dis. (2005) 41:1167–73. doi: 10.1086/444507

 2. Rossetto O, Pirazzini M, Fabris F, Montecucco C. Botulinum neurotoxins: mechanism of action. Handb Exp Pharmacol. (2021) 263:35–47. doi: 10.1007/164_2020_355

 3. O'Horo JC, Harper EP, El Rafei A, Ali R, Desimone DC, Sakusic A, et al. Efficacy of antitoxin therapy in treating patients with foodborne botulism: a systematic review and meta-analysis of cases, 1923-2016. Clin Infect Dis. (2017) 66:S43–56. doi: 10.1093/cid/cix815

 4. Rao C, Nie L, Miao X, Xu Y, Li B, Zhang T. The clinical characteristics and prognostic analysis of Chinese advanced NSCLC patients based on circulating tumor DNA sequencing. Onco Targets Ther. (2018) 11:337–44. doi: 10.2147/OTT.S154589

 5. Townes JM, Cieslak PR, Hatheway CL, Solomon HM, Holloway JT, Baker MP, et al. An outbreak of type A botulism associated with a commercial cheese sauce. Ann Intern Med. (1996) 125:558–63. doi: 10.7326/0003-4819-125-7-199610010-00004

 6. Angulo FJ, Getz J, Taylor JP, Hendricks KA, Hatheway CL, Barth SS, et al. A large outbreak of botulism: the hazardous baked potato. J Infect Dis. (1998) 178:172–7. doi: 10.1086/515615

 7. Kalluri P, Crowe C, Reller M, Gaul L, Hayslett J, Barth S, et al. An outbreak of foodborne botulism associated with food sold at a salvage store in Texas. Clin Infect Dis. (2003) 37:1490–5. doi: 10.1086/379326

 8. Sobel J, Malavet M, John S. Outbreak of clinically mild botulism type E illness from home-salted fish in patients presenting with predominantly gastrointestinal symptoms. Clin Infect Dis. (2007) 45:e14–16. doi: 10.1086/518993

 9. Vugia DJ, Mase SR, Cole B, Stiles J, Rosenberg J, Velasquez L, et al. Botulism from drinking pruno. Emerg Infect Dis. (2009) 15:69–71. doi: 10.3201/eid1501.081024

 10. Centers for Disease Control and Prevention. Botulism from drinking prison-made illicit alcohol - Utah 2011. MMWR Morb Mortal Wkly Rep. (2012) 61:782–4.

 11. Yasmin S, Adams L, Briggs G, Weiss J, Bisgard K, Anderson S, et al. Outbreak of botulism after consumption of illicit prison-brewed alcohol in a maximum security prison–Arizona, 2012. J Correct Health Care. (2015) 21:327–34. doi: 10.1177/1078345815604752

 12. McCrickard L, Marlow M, Self JL, Watkins LF, Chatham-Stephens K, Anderson J, et al. Notes from the field: botulism outbreak from drinking prison-made illicit alcohol in a federal correctional facility - Mississippi, June 2016. MMWR Morb Mortal Wkly Rep. (2017) 65:1491–2. doi: 10.15585/mmwr.mm6552a8

 13. Food and Drug Administration. Bacteriological Analytical Manual, Chapter 17. (2001). Available online at: https://www.fda.gov/food/laboratory-methods-food/bam-chapter-17-clostridium-botulinum (accessed June 7, 2021).

 14. Food and Drug Administration. Approval History, Letters, Reviews, and Related Documents - BAT (Botulism Antitoxin Heptavalent (A, B, C, D, E, F, G) - (Equine): Clinical Review Memo. (2018). Available online at: https://www.fda.gov/vaccines-blood-biologics/approved-blood-products/bat-botulism-antitoxin-heptavalent-b-c-d-e-f-g-equine (accessed April 27, 2021).

 15. McCarty CL, Angelo K, Beer KD, Cibulskas-White K, Quinn K, De Fijter S, et al. Large outbreak of botulism associated with a church potluck meal–Ohio, 2015. MMWR Morb Mortal Wkly Rep. (2015) 64:802–3. doi: 10.15585/mmwr.mm6429a6

 16. Fleck-Derderian S, Shankar M, Rao AK, Chatham-Stephens K, Adjei S, Sobel J, et al. The epidemiology of foodborne botulism outbreaks: a systematic review. Clin Infect Dis. (2017) 66:S73–81. doi: 10.1093/cid/cix846

 17. Rao AK, Sobel J, Chatham-Stephens K, Luquez C. Clinical guidelines for diagnosis and treatment of botulism, 2021. MMWR Recomm Rep. (2021) 70:1–30. doi: 10.15585/mmwr.rr7002a1

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Marlow, Edwards, McCrickard, Francois Watkins, Anderson, Hand, Taylor, Dykes, Byers and Chatham-Stephens. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Mild Botulism From Illicitly Brewed Alcohol in a Large Prison Outbreak in Mississippi



		Introduction



		Methods



		Results



		Discussion



		Conclusions



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
, frontiers
in Public Health

Mild Botulism From Illicitly Brewed
Alcohol in a Large Prison Outbreak
in Mississippi





OPS/images/fpubh-09-716615-t001.jpg
Symptom Patients with mild Patients with

botulism n (%) severe botulism n
(%)

Dry mouth 10 (91) 17 (89)
Hoarse voice 10(91) 16(84)
Difficulty swallowing 9(82) 19(100)
Fatigue 9(82) 17 (89)
Abdominal pain 9(82) 8(42)
Blurred vision* 8(73) 19 (100)
Dizziness 8(79) 18 (95)
Diarrhea 8(73) 9(47)
Weakness* 764 19 (100)
Slurred speech 6(55) 16(84)
Nausea 6(55) 15 (79)
Shortness of breath 6(55) 14(74)

*Questionnaire was not obtained for one patient with severe disease.

" Ordered by frequency reported by patients with mild botulism.
*Statistically significant difference, P < 0.05, Fisher’s Exact Test.
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