
Good Bugs Gone Bad: The Microbiome in Health and Disease 

 

1 

00:00:03.597 --> 00:00:07.957 

I'm Holly Wayment, and this is Pediatrics Now, cases, updates, 

 

2 

00:00:08.097 --> 00:00:10.717 

and discussions for the busy pediatric practitioner. 

 

3 

00:00:11.557 --> 00:00:15.237 

Click on the link in this podcast for MOC credits. 

 

4 

00:00:15.657 --> 00:00:20.677 

Today I'm bringing you this fascinating episode, a Grand Rounds talk. 

 

5 

00:00:21.477 --> 00:00:27.377 

Let's listen in. It's my great pleasure to introduce this morning's Grand Rounds speaker, Dr. 

 

6 

00:00:27.477 --> 00:00:31.897 



Diseases at Cincinnati Children's Hospital, 

 

8 

00:00:34.777 --> 00:00:40.577 

where he is medical director of the Antimicrobial Stewardship Program and director 

 

9 

00:00:40.577 --> 00:00:43.597 

of the Microbial Genomics and Metagenomics Laboratory. 

 

10 

00:00:44.277 --> 00:00:48.977 

Dr. Haslam received his MD from the University of Calgary Medical School, 

 

11 

00:00:49.117 --> 00:00:53.717 

and he completed his residency in pediatrics at Children's Hospital of Eastern 

 

12 

00:00:53.717 --> 00:00:56.917 

Ontario at University of Ottawa. 

 

13 

00:00:57.717 --> 00:01:02.157 

Subsequently, he did his clinical fellowship in pediatric infectious diseases at St. 

 

14 

00:01:02.217 --> 00:01:04.977 

Louis Children's Hospital, Washington University School of Medicine, 



 

15 

00:01:05.197 --> 00:01:09.757 

and research fellowship in molecular microbiology also at Washington University 

 

16 

00:01:09.757 --> 00:01:12.377 

School of Medicine in St. Louis, Missouri. 

 

17 

00:01:13.137 --> 00:01:18.397 

Dr. Haslam's research focuses on childhood diseases caused by bacterial toxins 

 

18 

00:01:18.397 --> 00:01:21.917 

and the role of microbiome in health and disease. 

 

19 

00:01:21.917 --> 00:01:27.777 

His interest in microBAM is closely related to his goal of improving appropriateness 

 

20 

00:01:27.777 --> 00:01:33.997 

of antibiotic prescribing practices as antibiotic-indu؀-

 



22



00:02:09.637 --> 00:02:11.477 

Genomics and Metagenomics Laboratory, 

 

30 

00:02:11.837 --> 00:02:14.037 

otherwise known as the Microbiome Laboratory. 

 

31 

00:02:14.577 --> 00:02:19.557 

So I'm actually going to talk about both of those roles and hopefully convince 

 

32 

00:02:19.557 --> 00:02:26.477 

you how I think they overlap and how my interest in the microbiome is really driven by antibiotic. 

 

33 

00:02:27.377 --> 00:02:32.297 

Prescribing practices and how they may influence the microbiome for better or worse. 

 

34 

00:02:32.297 --> 00:02:37.177 

Then I'll say mostly for the worse as we'll find out as we go along. 

 

35 

00:02:37.737 --> 00:02:42.897 

So I don't have any relevant financial disclosures or conflicts of interest. 

 

36 

00:02:44.159 --> 00:02:49.099 





 

44 

00:03:25.059 --> 00:03:26.819 

microbial environment. 

 

45 

00:03:26.999 --> 00:03:33.339 

Almost as many species of bacteria live in the mouth as in the intestines, surprisingly. 

 

46 

00:03:33.899 --> 00:03:37.279 

And the skin as well has a very diverse microbiome. 

 

47 

00:03:38.039 --> 00:03:42.719 

And I would say as clinicians, we don't really think about the microbiome very 

 

48 

00:03:42.719 --> 00:03:48.119 

often, if at all, but probably as I go through the presentation, 

 

49 

00:03:48.259 --> 00:03:53.119 

you'll see that I think there are clear cases where the microbiome does influence 

 

50 

00:03:53.119 --> 00:03:55.599 

health, and in particular, 

 



51 

00:03:55.759 --> 00:03:58.379 



00:04:27.539 --> 00:04:34.099 

We rely on microbes in the intestine to metabolize precursors to produce vitamin K. 

 

59 

00:04:34.099 --> 00:04:38.113 rely on İ



and that's because we deplete microbes that provide that vitamin. 

 

66 

00:05:04.499 --> 00:05:08.599 

But we're learning more and more about beneficial metabolites that are produced 

 

67 

00:05:08.599 --> 00:05:11.319 

by the microbiome and could influence health. 

 

68 

00:05:12.282 --> 00:05:16.642 

In that regard, there have been many, many studies now that have looked at a 

 

69 

00:05:16.642 --> 00:05:22.822 

link between the microbiome, that is, which organisms occupy the intestine, 

 

70 

00:05:23.042 --> 00:05:27.302 

the mouth, or the skin of a person, and how that relates to disease. 

 

71 

00:05:27.982 --> 00:05:32.582 

I like to show this graph looking at the number of publications every year that 

 

72 

00:05:32.582 --> 00:05:39.222 

describe some sort of a link or putative link between the microbiome and disease states. 



 

73 

00:05:39.222 --> 00:05:44.562 

And some of those diseases that have been most implicated in as associated with 

 

74 

00:05:44.562 --> 00:05:49.102 

the microbiome are allergies and atopic diseases like asthma, 

 

75 

00:05:49.282 --> 00:05:51.442 

heart disease, cancer, diabetes, 

 

76 

00:05:51.662 --> 00:05:55.462 

many immune mediated disorders, especially inflammatory bowel disease, 

 

77 

00:05:55.562 --> 00:06:00.202 

but even neurologic inflammatory diseases like multiple sclerosis. 

 

78 

00:06:00.202 --> 00:06:05.982 



80 

00:06:10.602 --> 00:06:13.162 





We all know that antibiotics are the major risk factor for C. diff infection. 

 

95 

00:07:18.276 --> 00:07:23.336 

And we now know that replacing the microbiome, for example, with fecal transplant 

 

96 

00:07:23.336 --> 00:07:28.476 

from a healthy person is a very effective preventative against C. 

 

97 

00:07:28.576 --> 00:07:33.136 

Diff infection. And now there are some products on the market that are derived 

 

98 

00:07:33.136 --> 00:07:40.076 



 

102 

00:07:50.376 --> 00:07:56.116 

at least in hospitalized, high-risk patients, there's a link between an abnormal 

 

103 

00:07:56.116 --> 00:07:58.976 

microbiome and risk for invasive disease. 

 

104 

00:07:59.696 --> 00:08:02.996 

So we'll jump right in and look at that data now. 

 

105 

00:08:02.996 --> 00:08:09.156 

So we did a study looking at patients at very high risk for bloodstream infection, 

 

106 

00:08:09.496 --> 00:08:12.716 

including bone marrow transplant patients, liver transplant, 

 

107 

00:08:13.116 --> 00:08:17.936 

kids with intestinal failure, or often called kids with short guts. 

 

108 

00:08:18.076 --> 00:08:23.356 

So many of these are babies or children who had small bowel resections due to 

 



109 

00:08:23.356 --> 00:08:27.276 

necrotizing enterocolitis and were subsequently TPN dependent. 

 

110 

00:08:27.856 --> 00:08:32.276 

And then children at our institution who had undergone small bowel transplant. 

 

111 

00:08:32.996 --> 00:08:37.236 

So these are, in our hospital, are the children that are at highest risk of 

 

112 

00:08:37.236 --> 00:08:37.976 

bloodstream infection. 

 

113 

00:08:38.356 --> 00:08:43.696 

And we did a prospective study where we collected stool samples from these children 

 

114 

00:08:43.696 --> 00:08:49.076 

and then monitored for children that subsequently developed a bloodstream infection. 

 

115 

00:08:49.476 --> 00:08:53.076 

And you can see that the rates of infection were very high. 

 

116 



00:08:53.216 --> 00:08:59.316 

During this two-plus-year study period, 13% of bone marrow transplant patients 

 

117 

00:08:59.316 --> 00:09:04.376 

developed bloodstream infection. and you can see the rates in other disease 

 

118 

00:09:04.376 --> 00:09:05.636 

states were even higher. 

 

119 

00:09:06.494 --> 00:09:11.834 

So that meant that we had stool samples in many patients before they developed 

 

120 

00:09:11.834 --> 00:09:12.894 

a bloodstream infection. 

 

121 

00:09:13.054 --> 00:09:18.694 

And then in some children, excuse me, we have stool samples after they develop 

 

122 

00:09:18.694 --> 00:09:19.574 

bloodstream infection. 

 

123 

00:09:19.894 --> 00:09:24.794 





 

131 

00:09:57.334 --> 00:10:00.574 

different types of bacteria, fungi, and viruses. 

 

132 

00:10:00.854 --> 00:10:04.314 

And we extract all of the DNA from the stool sample. 

 

133 

00:10:04.674 --> 00:10:12.254 

And then we go through a process of digesting the DNA and then subjecting each 

 

134 

00:10:12.254 --> 00:10:15.674 

fragment to next generation sequencing. 

 

135 

00:10:16.034 --> 00:10:22.814 

And we use those sequences as a bar tag basically to align to a database of microbial genomes. 

 

136 

00:10:22.874 --> 00:10:29.054 

And if there's a match between a DNA fragment sequence and the genome database, 

 

137 

00:10:29.274 --> 00:10:32.994 

then we assign that read to that microbe. 

 



138 

00:10:33.294 --> 00:10:38.774 



00:11:08.753 --> 00:11:14.493 



And most of these were normal commensal organisms. 

 

153 

00:11:41.253 --> 00:11:47.313 

So bacteroides, very common, and other organisms that should be in the gut and 

 

154 

00:11:47.313 --> 00:11:49.853 

we would say are generally thought to be beneficial. 

 

155 

00:11:50.393 --> 00:11:52.573 

The child was undergoing chemotherapy 

 

156 

00:11:52.573 --> 00:11:56.173 

and conditioning for bone marrow transplant, plant, spiked a fever, 

 

157 

00:11:56.313 --> 00:12:01.553 

and you can see compared to this sample on December 6th, after receiving antibiotics 

 

158 

00:12:01.553 --> 00:12:08.913 

for a few days, the microbiome had totally changed and now was completely dominated by E. coli. 

 

159 

00:12:09.573 --> 00:12:11.793 

And the antibiotic treatment continued. 



 

160 



167 

00:12:46.914 --> 00:12:50.694 

and we're able to show that these are essentially identical organisms. 

 

168 

00:12:51.294 --> 00:12:57.194 

So to us, this suggested that, or indicated that antibiotic treatment had disrupted 

 

169 

00:12:57.194 --> 00:13:03.414 

the normal microbiome, allowed proliferation of this E. coli, and then the E. 

 

170 

00:13:03.474 --> 00:13:05.974 

Coli went from the intestine into the bloodstream. 

 

171 

00:13:06.414 --> 00:13:11.974 

This patient's E. coli was resistant to antibiotics and it took us a little 

 

172 

00:13:11.974 --> 00:13:15.574 

bit of time to get the patient on the appropriate antibiotic, 

 

173 

00:13:15.734 --> 00:13:17.954 

but fortunately the patient recovered 

 

174 



00:13:17.954 --> 00:13:21.974 

and subsequently had the bone marrow transplant and has done well. 

 

175 

00:13:22.774 --> 00:13:28.354 

This is kind of an extreme example. We had many patients that didn't have as 

 

176 

00:13:28.354 --> 00:13:33.074 

much disruption during antibiotic treatment, But I would say there were several 

 

177 

00:13:33.074 --> 00:13:35.694 

patients where we saw a similar pattern. 

 

178 

00:13:35.814 --> 00:13:41.454 

And overall, I'll show you how there are associations across all patients between 

 

179 

00:13:41.454 --> 00:13:43.894 

the microbiome and bloodstream infection. 

 

180 

00:13:44.994 --> 00:13:49.314 

But I would say this experience and working with our BMT colleagues, 

 

181 

00:13:49.374 --> 00:13:51.954 





 

189 

00:14:22.397 --> 00:14:23.977 

to look at the microbiome composition 

 

190 

00:14:23.977 --> 00:14:29.577 

in this 2D graphical method called principal component analysis. 

 

191 

00:14:30.777 --> 00:14:35.997 

And in this analysis, each sample is a dot, and then the closer together the 

 

192 

00:14:35.997 --> 00:14:42.277 

dots are, the more similar the samples are, the more similar the microbiome composition is. 

 

193 

00:14:43.137 --> 00:14:47.317 

And here we're looking at 55 control samples, so healthy patients. 

 

194 

00:14:47.777 --> 00:14:54.217 

And you can see in this analysis, those 55 samples all cluster fairly closely together. 

 

195 

00:14:54.717 --> 00:15:00.777 

Then we looked at patients who develop bloodstream infection within 30 days 

 



196 

00:15:00.777 --> 00:15:02.137 

of having a stool sample. 

 

197 

00:15:02.137 --> 00:15:07.217 

And when we looked at these kits that developed bloodstream infection and looked 

 

198 

00:15:07.217 --> 00:15:11.677 

at their stool within the last 30 days before developing bloodstream infection, 

 

199 

00:15:12.017 --> 00:15:17.557 

we could see that essentially none of them had a microbiome composition that 

 

200 

00:15:17.557 --

 





But it seemed in this analysis that it was, in fact, a decrease in these really 

 

211 

00:16:10.843 --





225 

00:17:25.483 --> 00:17:30.423 



00:17:59.923 --> 00:18:01.623 

us two stool samples with E. 



Coli in the stool, but also developed invasive bloodstream infection with the same E. coli. 

 

240 

00:18:33.088 --> 00:18:37.068 

When we looked at other patients, one of these was a liver transplant patient, 

 

241 

00:18:37.268 --> 00:18:43.288 

but there was a bone marrow transplant patient who didn't seem to have any overlap 

 

242 

00:18:43.288 --> 00:18:46.008 

in the hospital with these patients. 

 

243 

00:18:46.348 --> 00:18:52.528 

Nevertheless, these three kids seem to have exactly the same E. coli in their gut. 

 

244 

00:18:53.168 --> 00:18:58.528 

This doesn't prove that there was direct transmission from one child to another. other. 

 

245 

00:18:58.568 --> 00:19:03.048 

In fact, it probably wasn't direct transmission, but we would argue this suggests 

 

246 

00:19:03.048 --> 00:19:07.888 

that there was a route through the hospital that E. 





254



00:20:24.488 --> 00:20:28.308 

So in this case, it's a little bit different. We're not looking at the microbiome, 

 

262 

00:20:28.328 --> 00:20:33.788 

but we're looking at individual organisms cultured from either the stool or 

 

263 

00:20:33.788 --> 00:20:36.888 

from blood or respiratory tract and isolates. 

 

264 

00:20:37.308 --> 00:20:42.328 

And when we did that, we found that most of the isolates collected over this 

 

265 

00:20:42.328 --> 00:20:44.628 



For example, two oncology patients in July of 2022 had an organism in their intestine, 

 

269 

00:21:01.008 --> 00:21:06.268 

that was identical to subsequent isolates you can see from oncology patients 

 

270 

00:21:06.268 --> 00:21:08.768 

from the bloodstream three months later. 

 

271 

00:21:09.583 --> 00:21:14.243 

So it did look like there were patients that were colonized with VRE. 

 

272 

00:21:14.983 --> 00:21:19.563 

These two kids didn't, or one was an adult, didn't develop invasive infection, 

 

272



 

276 

00:21:35.803 --> 00:21:41.483 

So that leads us to the point where we think that if we monitor high-risk kids 

 

277 

00:21:41.483 --> 00:21:48.103 

in the hospital by collecting stool samples, or I would say even skin or oral samples, 

 

278 

00:21:48.423 --> 00:21:52.443 

we may be able to use methods like shotgun 

 

279 

00:21:52.443 --> 00:21:55.223 

sequencing or metagenomic sequencing to look for the 

 

280 

00:21:55.223 --> 00:21:58.363 

presence of an abnormal microbiome that 

 

281 

00:21:58.363 --> 00:22:02.803 

would put a child at risk and and subsequently 

 

282 

00:22:02.803 --> 00:22:06.183 

hopefully be able to intervene potentially by 

 



283 

00:22:06.183 --> 00:22:09.443 

ideally using fewer antibiotics in 

 

284 

00:22:09.443 --> 00:22:14.503 

these high-risk kids that might disrupt their microbiome less but at least have 

 

285 

00:22:14.503 --> 00:22:22.263 

a clue as to which organism the child's at risk of the infection with and this 

 

286 

00:22:22.263 --> 00:22:26.403 

extends not just to the high-risk hits that I've discussed so far. 

 

287 

00:22:26.563 --> 00:22:30.463 

We've also been looking at the microbiome in preterm infants. 

 

288 

00:22:30.763 --> 00:22:36.003 

And this is driven largely by Yan Ping, who's a neonatologist from Zhejiang 

 

289 

00:22:36.003 --> 00:22:41.543 

University in China, as well as my colleague in neonatology, 

 

290 



00:22:41.643 --> 00:22:45.263 

Henry Akimbi, here at University of Cincinnati. 

 

291 

00:22:45.623 --> 00:22:52.063 

And we were interested in the known observation that the type of organism that 

 

292 

00:22:52.063 --> 00:22:57.603 

causes infection in preterm babies is different in the United States compared to China. 

 

293 

00:22:57.863 

--   



where in Cincinnati, most bloodstream infections over a two-year period are 

 

298 

00:23:21.223 --> 00:23:25.063 

caused by gram-positives, whereas in China, Hangzhou, China, 

 

299 

00:23:25.263 --> 00:23:27.943 

most bloodstream infections are gram-negatives. 

 



 

305 

00:23:56.543 --> 00:24:00.103 

in Cincinnati is different than the babies in Hangzhou. 

 

306 

00:24:00.915 --> 00:24:06.175 

And so we sought out to investigate that by collecting stool samples and skin 

 

307 

00:24:06.175 --> 00:24:12.195 

swabs from babies at day 7 of life and day 21 in both centers, 

 

308 

00:24:12.355 --> 00:24:18.035 



312 

00:24:28.375 --> 00:24:35.535 

we find that Staph aureus is the most abundant bacteria in the microbiome of kids in Cincinnati, 

 

313 

00:24:35.775 --> 00:24:40.435 

whereas in honcho, Klebsiella pneumoniae was the most prevalent. 

 

314 

00:24:41.315 --> 00:24:47.495 

Similarly, for example, organisms like Acinetobacter and Etrobacter were much 

 

315 

00:24:47.495 --> 00:24:51.055 

more prevalent in honcho than Cincinnati, 

 

316 

00:24:51.315 --> 00:24:57.455 

whereas other gram positives like Staph febi were somewhat more abundant in Cincinnati. 

 

317 

00:24:57.935 --> 00:25:01.315 

And that's shown graphically here when we look at either axilla, 

 

318 

00:25:01.435 --> 00:25:08.095 

groin, or stool at week one or week three of life in either Cincinnati or Hangzhou. 

 

319 



00:25:08.295 --> 00:25:15.195 

And we can see, for example, for Klebsiella, at most time points and body sites, 

 

320 

00:25:15.415 --> 00:25:20.455 

the abundance of Klebsiella was higher in Hangzhou than Cincinnati. 

 

321 

00:25:21.135 --> 00:25:26.335 



But actually, this information suggests that maybe Maybe Klebsiella infections 

 

327 

00:25:48.515 --> 00:25:55.155 

in babies in Hangzhou may be coming from the skin rather than the gut. 

 

328 

00:25:56.075 --> 00:26:00.955 

We saw similar trends with Acinetobacter. So recall that these organisms caused 

 

329 

00:26:00.955 --> 00:26:03.435 

most of the bloodstream infections in Hangzhou. 

 

330 

00:26:03.575 --> 00:26:10.375 

And we saw increased abundance of Acinetobacter in Hangzhou compared to Cincinnati. 

 

331 

00:26:11.546 --> 00:26:16.046 

And it was the inverse when we looked at staphylococci. So staphorus was by 

 

332 

00:26:16.046 --> 00:26:22.926 

far the most abundant organism on the skin of the axilla and groin skin in babies in Cincinnati, 

 

333 

00:26:23.186 --> 00:26:28.946 

and more abundant than compared to Hangzhou, and more abundant than the stool. 



 

334 

00:26:29.706 --> 00:26:32.886 

And that was the case for stapepi as well. So overall, 

 

335 

00:26:33.066 --> 00:26:38.066 

we found that staphorus and stapepterminus were more common cause of bloodstream 

 

336 

00:26:38.066 --> 00:26:47.566 

infection, and also much more abundant on the skin in Cincinnati compared to babies in 
Hangzhou. 

 

337 

00:26:47.766 --> 00:26:53.686 

So there is an overall correlate between differences in the microbiome and risk for infection. 

 

338 

00:26:54.766 --> 00:26:58.866 

And I guess in some ways that's intuitive, although I would say when I started 

 

339 

00:26:58.866 --> 00:27:04.006 

out as an infectious disease fellow or junior faculty, I think we used to think 

 

340 

00:27:04.006 --> 00:27:08.226 

that these organisms, like a staph aureus bloodstream infection just came out of nowhere. 



 

341 

00:27:08.346 --> 00:27:14.566 

It was because the line was put in incorrectly or there was transmission directly 

 

342 

00:27:14.566 --> 00:27:16.006 

from one baby to another. 

 

343 

00:27:16.206 --> 00:27:21.426 

But now I think we're starting to see that it's what happens for weeks, 

 

344 

00:27:21.546 --> 00:27:26.546 

days to weeks before a bloodstream infection that really put the baby at risk. 

 

345 

00:27:26.626 --> 00:27:32.586 



348 

00:27:38.746 --> 00:27:43.986 

klebsiella and acinetobacter in the microbiome in babies in China? 

 

349 

00:27:44.126 --> 00:27:48.786 

And could we adjust those to influence the risk of bloodstream infection, 

 

350 

00:27:49.146 --> 00:27:54.626 

ideally to decrease all of them with commensal organisms and hopefully prevent 

 

351 

00:27:54.626 --> 00:27:57.526 

infection with any of these pathogens? 

 

352 

00:27:58.066 --> 00:28:03.046 

So I'll revise an earlier slide to say that it may not just be the gut, 

 

353 

00:28:03.106 --> 00:28:09.166 

but the skin microbiome is probably an important contributor to risk for bloodstream infection, 

 

354 

00:28:09.446 --> 00:28:14.526 

both in the newborn nursery, but also in our high-risk patients. 

 

355 





What if we could tell here that this E. coli was resistant to multiple antibiotics? 

 

363 

00:29:01.090 --> 00:29:06.450 

It certainly would have influenced, I think, what we did when the patient became septic. 

 

364 

00:29:06.510 --> 00:29:12.010 





377 

00:30:10.170 --> 00:30:14.250 

basically how much of the gene was present in the organism. 

 

378 

00:30:14.530 --> 00:30:20.630 

And then he developed this neural network to be able to predict resistance to various antibiotics. 

 

379 

00:30:21.230 --> 00:30:25.870 

And by the end of the summer, he had developed a neural network that was very accurate. 

 

380 

00:30:25.970 --> 00:30:31.170 

So you could feed in, we could sequence an E. coli or a Klebsiella pseudomonas 

 

381 

00:30:31.170 --> 00:30:33.570 

and then feed it into this neural network. 

 

382 

00:30:33.730 --> 00:30:39.350 



00:30:47.710 --> 00:30:51.450 

And for example, for Staph aureus and methicillin resistance, 

 

385 

00:30:51.730 --> 00:30:55.830 

we were essentially 100% accurate in predicting resistance. 

 

386 

00:30:56.390 --> 00:31:02.010 

So this was nice, at least from individual organisms that we already grew in 

 

387 

00:31:02.010 --> 00:31:06.830 

the laboratory, had already tested in the the clinical lab for resistance and 

 

388 

00:31:06.830 --> 00:31:10.170 

then could predict their resistance based on their sequence. 

 

389 

00:31:11.511 --> 00:31:16.191 

We wanted to know if we could extend this to a sort of crude microbiome data. 

 

390 



sample, and then identifying antibiotic-resistant organisms in that stool sample? 

 

392 

00:31:26.871 --> 00:31:30.971 



 

399 

00:32:02.491 --> 00:32:08.411 





00:33:12.540 --> 00:33:14.840 

It's developing in preterm infants. 

 

414 

00:33:15.100 --> 00:33:19.980 

And then I'll show you that we can look at not just that presence of resistant 

 

415 

00:33:19.980 --> 00:33:23.940 

organisms, but actually expression of those resistant genes. 

 

416 

00:33:24.620 --> 00:33:29.920 

So when we look at the microbiome at babies at one week of life, 

 

417 

00:33:29.940 --> 00:33:31.160 

and these are preterm infants, 

 

418 

00:33:31.420 --> 00:33:36.480 

their microbiome, this is again a principal component analysis where this looks 

 

419 

00:33:36.480 --> 00:33:42.160 

at the whole abundance of organisms in the gut or the skin, and then looks how 

 

420 

00:33:42.160 --> 00:33:43.640 



similar the samples are. 

 

421 

00:33:43.640 --> 00:33:48.800 

And then we can group them based on, for example, these are samples from the 

 

422 

00:33:48.800 --> 00:33:52.260 

axilla of babies at week one. This is at week three. 

 

423 

00:33:52.440 --> 00:33:57.740 

So you can see there's a shift in the overall microbiome composition based on 

 

424 

00:33:57.740 --> 00:34:02.840 

where the samples fall on this PCA block from week one to week three. 

 

425 

00:34:03.460 --> 00:34:08.000 

So early in life, the samples are a little bit more closely clustered together. other. 

 

426 

00:34:08.060 --> 00:34:14.360 

And over a two-week period, there's maturation and differentiation of the microbiome 

 

427 

00:34:14.360 --> 00:34:17.600 

in babies that do not receive antibiotics. 



 

428 

00:34:18.040 --> 00:34:23.560 

So these are, although these are preterm kits, actually our NICU now is remarkably 

 

429 

00:34:23.560 --> 00:34:28.180 

not treating most preterm babies unless they have evidence of sepsis. 

 

430 

00:34:28.220 --> 00:34:33.100 

That's a change from recently when all preterm babies used to get a sort of 

 

431 

00:34:33.100 --> 00:34:34.140 

a rule out with antibiotics. 

 

432 

00:34:34.760 --> 00:34:38.280 

That's not the case in most preterm babies in our NICU anymore. 

 

433 

00:34:39.292 --> 00:34:44.132 

But many babies did get antibiotics during that first three weeks of life, 

 

434 

00:34:44.232 --> 00:34:51.812 



435 

00:34:51.932 --> 00:34:57.972 

we found that antibiotic exposure pushed or blunted maturation of the microbiome. 

 

436 

00:34:58.032 --> 00:35:03.352 

So compared to babies without antibiotics, the microbiome was more blunted towards 

 

437 

00:35:03.352 --> 00:35:08.292 



00:35:34.132 --> 00:35:39.492 

So butyrate and acetate are thought to be beneficial for gut health, 

 

443 

00:35:39.632 --



antibiotics versus babies that didn't. 

 

450 

00:36:14.552 --> 00:36:19.012 

This is perhaps not too surprising, but still worrisome, I would say. 

 

451 

00:36:19.052 --> 00:36:22.772 

These are immunoglycoside-resistant genes that were more abundant in babies 

 

452 

00:36:22.772 --> 00:36:29.412 

that received Ceptas-Ampgentomycin compared to babies that And same with broad-spectrum 

 

453 

00:36:29.412 --> 00:36:34.912 

antibiotic resistance genes like CTXM and OXA beta-lactamases. 

 

454 

00:36:35.926 --> 00:36:40.366 

And this gets a little bit complicated as if I haven't given you lots of complicated 

 

455 

00:36:40.366 --> 00:36:45.126 

data already, but here we're looking not just at presence of an antibiotic resistance 

 

456 

00:36:45.126 --> 00:36:48.046 

gene, but how highly is it expressed. 



 

457 

00:36:48.186 --> 00:36:53.606 

So not only is the DNA present, but if it's being expressed at high level, 

 

458 

00:36:53.686 --> 00:36:59.166 

the RNA will be expressed to an even greater degree than abundance of DNA. 

 

459 

00:36:59.166 --> 00:37:04.706 

And so we could look at expression of individual antibiotic resistance genes 

 

460 

00:37:04.706 --> 00:37:12.066 

based on RNA versus DNA abundance in babies that had no or low antibiotic exposure 

 

461 

00:37:12.066 --> 00:37:15.486 

compared to babies that had high antibiotic exposure. 

 

462 

00:37:15.766 --> 00:37:22.066 

And we saw really dramatic increases in expression of several antibiotic resistance genes. 

 

463 

00:37:22.566 --> 00:37:28.046 

We saw, for example, AMP-C beta-lactamases were markedly upregulated in the 

 





00:38:04.966 --> 00:38:10.886 

these preterm babies to antibiotics not only enriches abundance of the genes, 

 

472 

00:38:11.046 --> 00:38:15.246 

but turns on their expression to make it more likely that they'll be resistant 

 

473 

00:38:15.246 --> 00:38:17.986 

if the baby develops an invasive infection. 

 

474 

00:38:19.166 --> 00:38:23.566 

So that's a lot of information, but I've summarized the key points here. 

 

475 

00:38:23.986 --> 00:38:28.066 

Organisms present in the gut, skin, or oral microbiome are the likely source 

 

476 

00:38:28.066 --> 00:38:33.426 

of the most invasive infections in the hospital, and I'd argue in the community as well. 

 

477 

00:38:34.466 --> 00:38:39.106 

Asymptomatically colonized individuals may be the source of transmission to other kids, 

 

478 

00:38:39.266 --> 00:38:43.726 



at least in the hospital and probably in the community, and that antibiotic 

 

479 

00:38:43.726 --> 00:38:49.146 

exposure modifies the microbiome to decrease the presence of beneficial organisms 

 

480 

00:38:49.146 --> 00:38:52.546 

and increase the environments of pathogenic organisms. 

 

481 

00:38:53.546 --> 00:38:59.526 

Further, antibiotics increases the presence and the expression of antibiotic resistance genes. 

 

482 

00:38:59.786 --> 00:39:05.746 

So antibiotic exposure increases the risk for later invasive infection with 

 

483 

00:39:05.746 --> 00:39:07.386 

antibiotic resistant organisms. 

 

484 

00:39:08.595 --> 00:39:14.755 

So, this is all well and good, but it's all research and right now not very 

 

485 

00:39:14.755 --> 00:39:18.455 

applicable to real-time actionable information. 



 

486 

00:39:19.555 --> 00:39:24.135 



493 

00:39:50.855 --> 00:39:54.695 

Stewardship Program, we were really focused on those high-risk kids. 

 

494 

00:39:54.895 --> 00:39:58.875 

And we've had an impact there. I'll show you some of that data in a minute. 

 

495 

00:39:59.235 --> 00:40:04.875 

But in reality, most antibiotic prescribing happens in the outpatient setting. 

 

496 

00:40:05.175 --> 00:40:11.595 

And that's an area where we have been less focused, but I think we've realized 

 

497 

00:40:11.595 --> 00:40:15.375 

now that we've had some impact on our high-risk hospitalized kids, 

 

498 

00:40:15.575 --> 00:40:19.835 

but most antibiotic prescribing actually happens outside the hospital. 

 

499 

00:40:19.975 --> 00:40:25.935 

And we think much of what happens in hospitalized kids also happens in the community 

 

500 



00:40:25.935 --> 00:40:27.975 

when we expose kids to antibiotics. 

 

501 

00:40:28.975 --> 00:40:33.475 

So I don't have to convince anybody that there have been increased rates of 

 

502 

00:40:33.475 --> 00:40:34.695 

antibiotic-resistant infections, 

 

503 

00:40:34.935 --> 00:40:40.055 

at least over the previous years, and that antibiotic resistance results in 

 

504 

00:40:40.055 --> 00:40:44.055 

worse outcomes for patients and also for the healthcare system, 

 

505 



So this is number of antibiotic prescriptions in the outpatient setting at different age ranges. 

 

508 

00:40:55.835 --> 00:41:01.775 

So the kids less than 10 years receive the highest rates of antibiotic prescriptions 

 

509 

00:41:01.775 --> 00:41:05.055 

per year compared to any other age range. 

 

510 

00:41:05.495 --> 00:41:10.755 

When we look at what antibiotics are being prescribed for, we know that in young 

 

511 

00:41:10.755 --> 00:41:12.835 

infants, it's mostly otitis media. 

 

512 

00:41:13.095 --> 00:41:18.715 

And as kids get a little bit older, for example, in the early teenage and toddler 

 

513 

00:41:18.715 --> 00:41:24.335 

years, there's a bit of a shift from otitis to pharyngitis as the reason for 

 

514 

00:41:24.335 --> 00:41:26.095 

antibiotic prescriptions. 



 

515 

00:41:26.095 --> 00:41:31.895 

And yet we know that most cases of otitis media are caused by viruses, 

 

516 

00:41:31.995 --> 00:41:38.795 

and similarly for pharyngitis, around the same percentage of cases of pharyngitis are caused by 
viruses. 

 

517 

00:41:39.815 --> 00:41:45.015 



 

522 

00:42:06.247 --> 00:42:08.967 

two years of life in a very intensive way. 

 

523 

00:42:09.087 --> 00:42:15.547 



529 

00:42:38.127 --> 00:42:45.227 

And so they found that each baby in in their study, got an average of 9.4 viral infections per year. 

 

530 

00:42:45.327 --> 00:42:48.487 

And these were things like RSV, influenza, parainfluenza. 

 

531 

00:42:48.667 --> 00:42:53.287 

This cohort was before COVID, although she's continued through COVID. 

 

532 

00:42:53.427 --> 00:42:58.727 

And I would say the epidemiology changed a little bit, but still the rates of 

 

533 

00:42:58.727 --> 00:43:02.907 

viral infection are dramatically higher than I think any of us would have predicted. 

 

534 

00:43:03.187 --> 00:43:09.267 

So in fact, much of the time when a swab was obtained, there was a virus present, 

 

535 

00:43:09.347 --> 00:43:11.447 

whether or not the child was ill. 

 

536 



00:43:12.127 --> 00:43:15.927 

But I think this sort of gets to the point that babies are going to get, 

 

537 

00:43:15.947 --> 00:43:20.087 

or young infants are going to get sick, and they're going to get lots of viruses, 

 

538 

00:43:20.147 --> 00:43:24.527 

and most times the children are going to recover without intervention. 

 

539 

00:43:25.507 --> 00:43:28.727 

Yet many of those kids are going to receive antibiotics. 

 

540 

00:43:29.087 --> 00:43:34.387 

So I mentioned already that up to 95% of antibiotics are prescribed in the outpatient setting. 

 

541 

00:43:34.387 --> 00:43:38.927 

30% of those prescriptions are probably unnecessary based on guidelines, 

 

542 

00:43:39.207 --> 00:43:45.807 

and about half of them may be either inappropriate antibiotics or inappropriate durations. 

 

543 

00:43:46.873 --> 00:43:53.033 



We know from 2000 to 2010 worldwide, there were increases in antibiotic prescriptions



 

551 

00:44:30.353 --> 00:44:33.773 

that drive antibiotic prescribing in pediatrics. 

 

552 

00:44:34.433 --> 00:44:40.313 

Similarly, around that time, there has been a requirement for each hospital 

 

553 

00:44:40.313 --> 00:44:42.513 

to have an antibiotic stewardship program. 

 

554 

00:44:42.513 --> 00:44:47.293 

And that was most recently implemented for Children's Hospital, 

 

555 

00:44:47.333 --> 00:44:51.673 

where now it's required that all Children's Hospitals have a stewardship program. 

 

556 

00:44:52.053 --> 00:44:57.693 

And so I'm director of that program. And so there are a number of different ways to do stewardship. 

 

557 

00:44:57.913 --> 00:45:01.733 

We mostly have focused on guideline development and education, 

 



558 

00:45:02.173 --> 00:45:06.893 

although we know that that can be less effective than more restrictive practices, 

 

559 

00:45:06.893 --> 00:45:13.253 

Like formulary restrictions where you just can't have an antibiotic to requiring prior approval. 

 

560 

00:45:13.573 --> 00:45:19.713 



00:45:36.094 --> 00:45:39.814 



we saw decreases over time in and meropenem, vancomycin, Cipro, 

 

573 

00:46:16.554 --> 00:46:18.314 

and aminoglycosides in particular. 

 

574 

00:46:19.394 --> 00:46:23.734 

And that was, I think, has been very rewarding. I'll just go back to this and 

 

575 

00:46:23.734 --> 00:46:26.734 

say, this is now all inpatient prescribing. 

 

576 

00:46:27.494 --> 00:46:31.874 

And we've had some really great advocates, including our director of the bone 

 

577 

00:46:31.874 --> 00:46:36.534 

marrow transplant unit, Stella Davies, our oncology and intensive care unit 

 

578 

00:46:36.534 --> 00:46:38.734 

colleagues have all contributed to this decline. 

 

579 

00:46:38.734 --> 00:46:43.974 

But until recently, we haven't really focused much on outpatient antibiotic 



 

580 

00:46:43.974 --> 00:46:50.274 

prescribing, but we have now, mostly through a collaborative run by my former fellow, 



587 

00:47:17.859 --> 00:47:20.619 

antibiotics about 15% of the time. 

 

588 



00:47:49.239 --> 00:47:55.619 

We also found that primary language spoken in the home seems to be a driver 

 

595 

00:47:55.619 --> 00:47:57.739 

of disparate prescribing practices. 

 

596 

00:47:57.919 --> 00:48:03.219 

So for us, kids that speak predominantly Spanish at home receive antibiotics 

 

597 

00:48:03.219 --> 00:48:06.819 

at a different rate than kids that speak English. 

 

598 

00:48:07.019 --> 00:48:11.259 

And I think Cincinnati, we don't have a large Spanish-speaking population, 

 

599 

00:48:11.539 --> 00:48:14.739 

and so we're not very well equipped with interpreters. 

 

600 

00:48:14.859 --> 00:48:20.739 

And we think that in addition to race and ethnicity, that language is a barrier 

 

601 

00:48:20.739 --> 00:48:26.359 



to appropriate prescribing in most of our primary care practices. 

 

602 

00:48:27.159 --> 00:48:31.839 

If we look at, I'm sorry, this was all visits prescribing rates. 

 

603 

00:48:31.939 --> 00:48:33.179 

This is respiratory illnesses. 

 

604 

00:48:33.419 --> 00:48:38.039 

So you can see that if a child comes in with a cough or a runny nose, 

 

605 

00:48:38.259 --> 00:48:41.939 

they're going to get antibiotics about 40 to 50% of the time, 

 

606 

00:48:41.979 --

606

 

 



 

609 

00:48:59.285 --> 00:49:05.405 

And this fraction, in this case, the higher the better. In Cincinnati, we are at the low end. 

 

610 

00:49:05.805 --> 00:49:09.625 

This is kids that are prescribed azithromycin as the first-line antibiotic. 

 

611 

00:49:10.025 --> 00:49:14.365 

And here we're on the right side of where we'd prefer to be. 

 

612 

00:49:14.525 --> 00:49:18.505 

So we have work to do. If we look at the percentage of prescriptions that are 

 

613 

00:49:18.505 --> 00:49:22.785 

greater than 10 days, which is almost always inappropriate in the outpatient 

 

614 

00:49:22.785 --> 00:49:27.625 

setting, we find that we're really outliers compared to most of our peers. 

 

615 

00:49:27.945 --> 00:49:32.765 

So we do have work to do, and this just goes to the point that we haven't really 

 



616 

00:49:32.765 --> 00:49:34.825 

focused on outpatient prescribing. 

 

617 

00:49:35.745 --> 00:49:39.565 

Well, Rana and her group have shown that you actually can improve appropriate 

 

618 

00:49:39.565 --> 00:49:44.325 

prescribing practices in the community. And so they did this study where they 

 

619 

00:49:44.325 --> 00:49:49.285 

looked at four interventions to see how that impacted appropriate prescribing. 

 

620 

00:49:49.465 --> 00:49:54.305 

They did tracking of antibiotic prescribing and then reporting back to providers. 

 

621 

00:49:54.505 --> 00:49:58.585 

They provided education and handbooks. They developed order sets. 

 

622 

00:49:58.685 --> 00:50:03.125 

So for example, if the diagnosis code was ontitis media, they developed order 

 

623 



00:50:03.125 --> 00:50:06.545 

sets that suggested the most appropriate antibiotic and duration. 

 

624 

00:50:06.545 --> 00:50:12.145 

And then they had providers voluntarily put up letters of commitment that say 

 

625 

00:50:12.145 --> 00:50:19.145 

things like, I'm dedicated to appropriate antibiotic prescribing and looked 

 

626 

00:50:19.145 --> 00:50:21.305 

at how that impacted prescribing practices. 

 

627 

00:50:21.685 --> 00:50:27.585 

And they saw over time an improvement in their first line or guideline recommended 

 

628 

00:50:27.585 --> 00:50:28.645 

prescribing practices. 

 

629 

00:50:29.140 --> 00:50:35.480 

So she would say, and her group would say, that providing education and treatment 

 

630 

00:50:35.480 --> 00:50:40.260 



guidelines to prescribers is helpful, information sheets for families, 

 

631 

00:50:40.740 --> 00:50:43.980 

comparative antibiotic use information to peers. 

 

632 

00:50:43.980 --> 00:50:50.040 

So I mentioned there are differences across our practices and across patient populations, 

 

633 

00:50:50.440 --> 00:50:56.020 

and we feel that just providing that information may, in some cases, 

 

634 

00:50:56.140 --> 00:50:59.720 

influence how our prescribers are using antibiotics. 

 

635 

00:51:00.700 --> 00:51:05.580 

And we've run into a little bit of, we're trying to implement these in a study 

 

636 

00:51:05.580 --> 00:51:10.660 

now that we're doing, where we're looking at suitability or adaptability of 

 

637 

00:51:10.660 --> 00:51:11.960 

some of these interventions. mentions. 



 

638 

00:51:12.040 --> 00:51:16.720 

And sometimes these commitment posters are not very popular, 

 

639 

00:51:16.840 --> 00:51:21.880 

although I would say many of our primary care providers are interested in having 

 

640 

00:51:21.880 --> 00:51:26.040 

a poster in their office that discusses this. 

 

641 

00:51:26.740 --> 00:51:30.040 

So I mentioned guidelines have been developed. These actually, 

 

642 

00:51:30.140 --> 00:51:32.940 

most of these have not been updated since 2012. 

 

643 

00:51:33.160 --> 00:51:36.160 

So these guidelines are still the existing guidelines. 

 

644 

00:51:36.420 --> 00:51:41.980 

That said, they're multi-page documents and it can take some time to wade through these. 

 



645 

00:51:42.080 --> 00:51:46.920 

And I think for a busy pediatrician to have to flip through a guideline each 

 

646 

00:51:46.920 --> 00:51:49.820 

time a child comes in is not very convenient. 

 

647 

00:51:50.080 --> 00:51:52.760 

But there are some more succinct resources. 

 

648 

00:51:53.080 --> 00:51:57.480 

And one that I really like is the American, the Red Book, the AAP Red Book that 

 

649 

00:51:57.480 --> 00:52:01.780 

has in the back a systems-based treatment table that, for example, 

 

650 

00:52:01.900 --> 00:52:04.780 

acute otitis media lists the most common organisms. 

 



00:52:09.700 --> 00:52:14.460 

based on age, and what other things should you think about? 

 

653 

00:52:14.580 --> 00:52:20.980 



guidelines were developed. it. 

 

660 

00:52:49.821 --> 00:52:56.161 

So this figure looks at antibiotic prescribing up until 2015 in different countries 

 

661 

00:52:56.161 --> 00:52:59.661 

and looked at change in antibiotic prescribing practices. 

 

662 

00:52:59.901 --> 00:53:03.321 

And actually in North America and some other countries in the world, 

 

663 

00:53:03.341 --> 00:53:08.001 

there have been decreases in antibiotic prescribing in the most recent period. 

 

664 

00:53:08.381 --> 00:53:12.501 

And that's been correlated actually with declines in antibiotic resistance, 

 

665 

00:53:12.701 --



 

667 

00:53:18.361 --> 00:53:24.421 

And in our hospital and many places, rates of highly resistant strep pneumo 

 

668 

00:53:24.421 --> 00:53:26.721 

have fallen over the last several years. 

 

669 

00:53:26.921 --> 00:53:29.521 

And I would say this is really because of the guideline. 

 

670 

00:53:29.781 --> 00:53:34.521 

Well, the guidelines almost certainly contributed to less antibiotic use for 



674 

00:53:48.461 --> 00:53:52.781 

And we've seen that in our hospital where MRSA causes fewer, 

 

675 

00:53:52.881 --> 00:53:57.681 

even skin and soft tissue infections than, say, 10 years ago. 

 

676 

00:53:58.201 --> 00:54:01.381 



00:54:19.941 --> 00:54:24.941 

So it's not all gloom and doom, and I think we can say that changes in prescribing 

 

682 

00:54:24.941 --> 00:54:29.481 

practice, largely or at least partly driven by COVID, 

 

683 

00:54:30.013 --> 00:54:35.093 

Guidelines, as well as antimicrobial stewardship, and just increased awareness 

 

684 

00:54:35.093 --> 00:54:40.433 

by our prescribers in the hospital and in the community, seem to be having an 

 

685 

00:54:40.433 --> 00:54:42.333 

impact on resistance rates. 

 

686 

00:54:42.633 --> 00:54:46.013 

So, in summary, antibiotic resistance accounts for a large share of morbidity 

 

687 

00:54:46.013 --> 00:54:50.313 

and mortality, and rates were increasing until about 2010. 

 

688 

00:54:50.313 --> 00:54:57.053 



10, but rates of prescribing practices among children have declined corresponding 

 

689 

00:54:57.053 --> 00:55:00.293 

to decreased rates of antibiotic resistance. 

 

690 

00:55:00.953 --> 00:55:06.093 

And so our word to our providers in the community, I think having a succinct 

 

691 

00:55:06.093 --> 00:55:12.793 

guideline or recommendation table available for yourselves and also for families can be helpful. 

 

692 

00:55:12.933 --> 00:55:18.473 

Consider posting a commitment to appropriate antibiotic use and support your 

 

693 

00:55:18.473 --> 00:55:20.253 

local antimicrobial steward. 

 

694 

00:55:20.893 --> 00:55:24.053 

Some references and some thank yous. 

 

695 

00:55:24.373 --> 00:55:30.553 

So I apologize, I haven't left a ton of time for questions, but would be happy 



 

696 

00:55:30.553 --> 00:55:32.853 

to take any if you have them. 

 

697 

00:55:33.073 --> 00:55:35.933 



703 

00:55:59.633 --> 00:56:03.353 



00:56:27.193 --> 00:56:31.733 

Another thing, and this is a little bit off tangent, but I think there's still 

 

711 

00:56:31.733 --> 00:56:35.253 

questions about how useful would it be clinically. 

 

712 

00:56:35.453 --> 00:56:39.773 

So let's say we screen every child that came into hospital and we found that 

 

713 

00:56:39.773 --> 00:56:42.933 

10% of them carried a multi-drug resistant organism. 

 

714 

00:56:43.473 --



But one thing I will say, it may, it may influence our antibiotic prescribing. 

 

718 

00:57:00.273 --> 00:57:03.673 

So if we start to see a child develop an abnormal microbiome, 

 

719 

00:57:03.733 --> 00:57:07.953 

then I think this antibiotic stewardship people have a strong case to say, 

 

720 

00:57:08.053 --> 00:57:12.253 

let's hold off on antibiotics for that child. But Yes. 

 

721 

00:57:13.053 --> 00:57:18.193 

Dr. Barton, go ahead and ask your question. Hi. So thank you so much for a great talk. 

 

722 

00:57:18.413 --> 00:57:21.753 

So my question, I have two questions that are kind of just related to each other. 

 

723 

00:57:21.893 --> 00:57:32.153 

One is how impactful are probiotic products at shifting the microbiome back 

 

724 

00:57:32.153 --> 00:57:34.433 

to something less pathogenic? 





732 

00:58:07.073 --> 00:58:09.733 

bubbles of klebsiella or pseudomonas. 

 

733 

00:58:09.813 --> 00:58:15.153 

And so we didn't see any apparent benefit of those probiotics. 

 

734 

00:58:15.233 --> 00:58:19.133 

Now, we did see fecal transplant. I didn't include this, but we're doing fecal 

 

735 

00:58:19.133 --> 00:58:21.393 

transplant for C. diff, recurrent C. diff. 

 

736 

00:58:21.553 --> 00:58:24.593 

And there you can really shift the microbiome. 

 

737 



00:58:31.873 --> 00:58:37.393 

Maybe not, but there are some new products on the market for C. 

 

740 

00:58:37.413 --> 00:58:43.133 

Diff that are mixtures of organisms that typically come from the gut. 

 

741 

00:58:43.273 --> 00:58:47.473 

And they seem to be pretty effective at preventing C. diff. 

 

742 

00:58:47.593 --> 00:58:53.533 

So maybe they would be good at shifting the microbiome to a less aggressive state. 

 

743 

00:58:55.238 --> 00:59:02.698 

Dr. Herndon? Yes. Okay. My question, well, I've been through a lot of experiences 

 

744 

00:59:02.698 --> 00:59:06.978 

in this pandemic, as well as, you know, being a cancer doc, 

 

745 

00:59:07.698 --> 00:59:14.938 

where you end up being multiply recolonized and made sick by a campylobacter or something like 
that. 

 

746 



00:59:15.038 --> 00:59:19.358 

The providers come in and a sick patient, a marrow transplant, whatever. 

 

747 

00:59:19.358 --> 00:59:26.038 

But I'm wondering about enfolding in the data from prenatal exposures, 

 

748 

00:59:26.078 --> 00:59:34.458 

known neuro as well as immunotetradigens like alcohol or barbiturate drugs, things like that, 

 

749 

00:59:34.598 --> 00:59:41.078 

might affect the data that your overall data constellation here about colonization 

 

750 

00:59:41.078 --> 00:59:44.478 

and the sustainment of pathogenic colonization. 

 

751 

00:59:45.558 --> 00:59:50.038 

That's a great question. There is a lot of interest in looking at other drugs 

 

752 

00:59:50.038 --> 00:59:52.198 

and their impact on the microbiome. 

 

753 

00:59:52.238 --> 00:59:58.018 









01:01:42.064 --> 01:01:44.144 

ethanol does affect the microbiome. 

 

776 

01:01:44.984 --> 01:01:50.704 

And in fact, with liver disease, both alcoholic and non-alcoholic liver disease, 

 

777 

01:01:51.044 --> 01:01:55.264 

there seems to be a strong contribution of the microbiome to the inflammatory 

 

778 

01:01:55.264 --> 01:01:58.684 

response in the liver, like in NASH and NAFLD. 

 

779 

01:01:59.544 --> 01:02:03.884 

And alcohol is part of that, but also microbial inflammatory factors and probably 

 

780 

01:02:03.884 --> 01:02:07.784 

alcohols produced by the microbes contribute to that as well. 

 

781 

01:02:08.144 --> 01:02:14.924 

And I think about prenatal other, or natal other exposures like breastfeeding. 

 

782 

01:02:15.104 --> 01:02:18.604 



How does breastfeeding fit into all of this? 

 

783 

01:02:18.984 --> 01:02:24.144 

Yeah, so Ardith Morrow here, listed here, is really, that's her real area of 

 

784 

01:02:24.144 --> 01:02:25.484 

interest is in breastfeeding. 

 

785 

01:02:25.644 --> 01:02:32.264 

And in fact, a lot of NICUs now do supplement commercial feeds with breast milk. 

 

786



but it's an active area of interest. 

 

790 

01:02:50.924 --> 01:02:55.084 

And I think, I think it definitely, there's a, there's a lot to learn there. 

 

791 

01:02:56.238 --> 01:02:59.378 

The last question, I think you partly answered this question. 

 

792 

01:02:59.598 --> 01:03:04.218 

What are your thoughts about using probiotics in the extreme premature population? 

 

793 

01:03:04.898 --> 01:03:09.758 

You know, there might be some neonatologists on the line, and so I don't want 

 

794 

01:03:09.758 --> 01:03:11.778 

to say anything that's going to get me in trouble. 

 

795 

01:03:11.898 --> 01:03:16.198 

I think our neonatologists, we see real differences in opinion there. 

 

796 

01:03:16.418 --> 01:03:21.978 

I think there's data in both directions. It seems to me a little bit hard to 



 

797 

01:03:21.978 --> 01:03:26.118 

tease out whether there are potential benefits. 

 

798 

01:03:26.398 --> 01:03:30.358 

And some people would argue, one of my colleagues in St. Louis feels pretty 

 

799 

01:03:30.358 --> 01:03:36.358 

strongly that probiotics may be harmful and may increase the risk of infection 

 

800 

01:03:36.358 --> 01:03:37.678 

due to probiotic organisms. 

 

801 

01:03:37.998 --> 01:03:45.058 

In fact, I think the FDA may be just, I don't want to say this because I don't know for for sure. 

 

802 

01:03:45.138 --> 01:03:50.218 

But I think the FDA just suggested that probiotics shouldn't be included in 

 

803 

01:03:50.218 --> 01:03:53.978 

supplementation in the newborn, but I don't take my word for that. 

 



804 

01:03:54.138 --> 01:03:59.478 



01:04:36.738 --> 01:04:40.598 

That website is pediatricsnowforparents.com. 

 

812 

01:04:42.078 --> 01:04:49.298 

Our website is pediatricsnowpodcast.com. My email address is on there. 

 

813 

01:04:49.438 --> 01:04:52.898 

Please email me with questions or episode ideas. 

 

814 

01:04:53.278 --> 01:04:58.018 


