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      There is no Science Fiction without Medical Science Fiction. It is not a subgenre; it is the very foundation. Intrinsic. Endemic.

      Our beloved genre was born like Athena from the head of Mary Shelley. Victor Frankenstein’s Promethean act of creation, and then neglect, of an intelligent and sensitive person is a narrative examination of ethics in science, still relevant two hundred years later.

      During a hundred-year pandemic, I could not resist the invitation to guest edit this special medical-themed issue of Future Science Fiction Digest. Viruses don’t heed borders. Health is a universal need. What better venue than a publication dedicated to translations and non-Anglophone writers? Because stories can make a difference.

      Perversely, Science Fiction itself has been diagnosed as a pathology. As Gavin Miller points out in “Fan of sci-fi: Psychologists have you in their sights,” the broader SF/F genre continues to be misunderstood and dismissed. However, as Esther Jones observes in “Science fiction builds mental resiliency in young readers” mounting research shows that fiction reading, and particularly science fiction reading, can build empathy and critical thinking.

      Useful skills for the people designing, deliberately or accidentally, patient experience today. Imagine artists weaving stories that create a shared language of ideas for designers, developers, and administrators to use and to improve the steps patients must follow when seeking care and wellbeing. Well-written stories help the reader, the designer, to develop empathy and see through the patient’s eyes.

      As Ashley Abramson writes in “How Sci-Fi Creates Better Doctors,” Science Fiction teaches doctors to combat racial bias in healthcare. Following a handful of jurisdictions in 2019, more than sixty US cities, counties, and state governments have declared racism a public health crisis.

      This is the inspiration for Vital: The Future of Healthcare, an anthology including a Hugo-nominated story by David Brin, a Hugo & Nebula nominated story by James Patrick Kelly, a Nebula-nominated story by Caroline M. Yoachim, a Sturgeon Award winning story by Annalee Newitz, an original story by Seanan McGuire, and many more.

      Proceeds from the Vital anthology’s sales will be donated to the World Health Organization’s COVID-19 Solidarity Response Fund. COVID-19 is the greatest worldwide healthcare issue today, and the WHO plays a central role in coordinating the response to the global pandemic.

      Vital will contribute, directly and monetarily, to the future of healthcare. But we need your help to make it happen. Back this project on Kickstarter from September 15 to October 15 2020 and receive an advance copy, exclusive backer rewards, a potential tax deduction (for US residents), and the satisfaction of knowing your contribution makes a difference.

      Science Fiction is not a disease, it is the cure. Help us develop that cure at VitalAnthology.com/kickstarter today.

      Shelly’s “monster” is often misunderstood, but her source material is there to set the record straight, and give us something to contemplate. I hope the stories in this issue stay with you, entertain you, spur your mind into thought, and inspire you.
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      RM Ambrose is a writer of Science Fiction and Fantasy and the editor of the upcoming Science Fiction anthology, Vital: The Future of Healthcare, including stories from Seanan McGuire, David Brin, Tananarive Due, James Patrick Kelly, Annalee Newitz, Paolo Bacigalupi, Caroline M. Yoachim, Alex Shvartsman, and others. Receive an advance copy and other perks by backing the project on Kickstarter from September 15 to October 15, 2020 at VitalAnthology.com/futuresf.

      He also serves as Assistant Fiction Editor (and sometimes producer and narrator) at the Hugo Award winning StarShipSofa podcast. In 2017 he attended Taos Toolbox and is an Affiliate Member of Science Fiction and Fantasy Writers of America (SFWA).

      By day RM is a mild-mannered Director of Web Services for an academic medical system in Southern California. He studied Anthropology, speaks Spanish and Tagalog (Filipino), and has a particular interest in the cultures of Latin America and East Asia.
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      “Is our baby going to be okay?”

      The tiny human being was almost lost under the monitors and cannulas fastened to her reddened skin with hypoallergenic adhesive tape. One tube went into the mouth, another into the nose. Was she going to be okay?

      Doctor Sengupta knew to expect the question, but that didn’t make the answer any less obscure. There was little she could tell the concerned parents with certainty—likelihoods, confidence intervals, margins of error. On a population level, she could say what the probable outcome would be. On a case-by-case basis, who knew?

      “Her condition is not immediately life-threatening, and we’ll do everything we can to make her better. We’ll keep you updated,” she assured them the only way she could and tried to avoid their desperate, pleading gazes. She could see they were still worried, but what could she do other than advise them to discuss everything with the base’s therapist?

      You should work on your bedside manner, Newton chastised her.

      Shut up, she thought. You’re here to analyze, so help me analyze and leave these comments for yourself. They’re only part of your damned sim personality anyway. For all I care, they should have left you more machine-like.

      The facts: Nathalie Charbon was six days old. She was also number two second-generation Martian, preceded by her cousin Marc by less than a week. She was also sick, having developed symptoms consistent with the onset of necrotizing enterocolitis, or NEC—in short, as Dr. Sengupta explained to Louis and Amélie Charbon, dying of the bowel. There were traces of blood in her stool, which had barely had time to change from meconium to actual feces. She was lethargic to the extent that she could barely be woken up for feeding and couldn’t suckle. She’d lost more than the usual ten percent of birth weight and had barely gained any so far. The ultrasound showed signs of abdominal distention.

      A mild stage of NEC was the likeliest verdict, and Dr. Sengupta wasted no time treating the symptoms. What puzzled her, though, was the underlying cause. Nathalie wasn’t premature. She hadn’t asphyxiated during birth and wasn’t born with any heart disease. She’d been breastfed, or at any rate fed breastmilk from a syringe when she couldn’t feed herself. There were none of the typically described risk factors. She’d been born a healthy full term infant, her weight slightly above average.

      With all probability, introducing intravenous feeding, biopatches and tailored antibiotics, monitoring the infant and keeping her hydrated and warm would within a week or so decrease the symptoms enough to resume feeding her small, increasing doses of probiotics-laced breastmilk.

      Still, it was a puzzle, and Dr. Sengupta did not like unresolved puzzles.
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      Strange buzzing woke her up, and she felt disoriented before a voice in her head said: There’s another one.

      The doctor on call and the nurses had already placed the ailing infant in an incubator under monitoring. Dr. Möller turned to her, relieved. “Glad you’re here. I’ve taken blood and stool samples, come look at them. I’m afraid we’ll need a biopsy.”

      “Sono?”

      “Doesn’t look too good, but take a look yourself. Do we prepare an X-ray?”

      Sengupta stared at the newborn boy with a sense of unpleasant déjà vu. Nathalie Charbon lay in her incubator just a few meters away, and now Marc Durand was almost as covered in tubes, tape and monitors as she was. He was slightly bigger and heavier, but otherwise the sight was almost the same. Sengupta turned her gaze to the smart display on the incubator. It showed images and basic analyses of the samples. Blood in the stool: check. Inflammation metabolites: check. Sono: slightly distended bowel.

      She drew in a sharp breath. This was no accident. NEC had been rare enough as it was. Even in prematures, its incidence had declined rapidly over the 21st century thanks to more effective prevention and care. In full term infants, it was almost unheard of… and now, within a few days, they’d got two with all the initial symptoms.

      “Infectious outbreak? Or family?” she muttered under her breath. So far, there was no clear infectious agent suspect. She needed to have a good look at the possible contributing genetic factors. Marc was Nathalie’s second cousin. It would make sense. Or something in their shared environment… but that was pretty much identical for everyone in the settlement.

      “The parents,” Möller said quietly, and at first she thought he was about to add something to her remark. Only then she followed his gaze and saw the worried-looking couple standing in the corner.

      “Right,” she nodded. Names and occupations?

      Paula and Robert Durand. Life support engineer and atmospheric physicist, Newton supplied. I’m surprised you don’t already know from the broadcasts. They’ve just had the first second-generation Martian! They’re in the spotlight.

      Sengupta didn’t bother to answer that. She didn’t care much for gossip stories, and this, in her opinion, fell under that label.

      Once she greeted the Durands, she began asking about their son. Paula Durand frowned a little. “We’ve already told Dr. Möller everything.”

      “Tell me again. When did you first notice something was amiss?”

      “He was sleepier in the last two, maybe three days, and when he woke up, he cried. Nursing and carrying him didn’t help very much.”

      “We started worrying that maybe he was in pain for some reason, and then we checked his stool and it looked like it contained blood…” her husband supplied. Sengupta remembered that he studied atmospheric escape and the resulting isotopic fractionation on Mars.

      “So we hurried right here.” Paula Durand looked up to her, nervously tugging at the zipper of her jacket. “Is he going to be okay?”

      That question again.

      “We’ll do everything we can for him,” Sengupta assured them with the traditional sentence she loathed. “He’s stable now.”

      “Can… can we stay?”

      “For as long as you’d like. No one is going to try to separate you from your child. But no drinks, food… you know. You can also watch him anytime on camera.”

      She then explained the need to do a biopsy, as noninvasive as possible. A tiny remote-controlled probe could be sent through the nasogastric tube to do in situ imaging and take samples from selected portions of the gut. “We’ll have them in a few minutes’ time.”

      There was so much hope in the Durands’ eyes.

      Yet the samples confirmed the diagnosis: initial stage of NEC. There was necrotic tissue in the colon. A very preliminary PCR and metabolite analysis showed an almost certain dysbiosis, imbalance of the microbial community in the gut. Pathogen species couldn’t be held at bay by the usual community of mutualist and commensal microbes, and these even seemed to behave harmfully.

      So: intravenous nutrition, biopatches, selected antibiotics and probiotics, constant monitoring…

      Yet that was only treating the symptoms.

      With no immediate procedures at hand, Sengupta sat in her office, the breathtaking view of the Martian sunrise above the eastern rim of the Perepelkin Crater before her eyes. There was work to do.

      You should eat something, Newton reminded her. Your blood sugar is low.

      Oh, sod off.

      But she still chewed a few dried dates before taking her eyes off the scenery behind her window and diving in. Closing her eyes she increased the bandwidth, plunging into the abyssal depths of big data.

      Genetics; epigenetics; proteomics; microbiome; growth; psychomotor development; grades; psychological evaluations; medical history… The data on first-generation Martians such as Louis and Amélie or Paula and Robert was extensive. Each of the babies born on Mars was under close observation; most Earthers could only dream of such scrutiny, or dread it. Every aspect of their condition was recorded in fine detail, almost day by day.

      No human could effectively sift through data so big. That was where Newton came in: it did her bidding so that she wouldn’t have to construct models manually; it sifted out patterns, looked up data and visualized it in ways a human could comprehend. The AIsistant consisted of multiple interconnected neural networks of varying architecture, loosely akin to regions of the brain. Generalized visual processing, statistical analysis, medical pattern matching… and last but not least of all, the human behavior recognition and mimicking to ease communication, which Sengupta felt ambivalent about.

      Now was the time to set any doubts aside and let the thing work. She had Newton scrape every hygiene report from portions of the settlement where the Charbons and Durands had spent the most time recently, cross-correlate the parents’ medical histories and pregnancy outcomes and compare them to the rest of the local population, start searching for any potentially responsible genes, genetic interactions or epigenetic modifications, and analyze their microbiome development. On a sample this size, any nontrivial genetic effects would be next to impossible to discern—but on the other hand, she didn’t need significant p values and good confidence intervals. She only needed an inkling to pursue.

      Point one: shared environment. Both regular and more detailed swipes revealed nothing out of the ordinary anywhere… Her gaze flew across the charts. Mother’s food or medicine intake: nothing…

      Sengupta moved elsewhere in the endless and yet spaceless virtual landscape. Where she needed an inkling, she couldn’t find any. Genetics provided no useful clues, and thorough epigenetic data required more information than they had. She finally resurfaced with a budding headache and cramps in her stomach suggesting that eating a handful of dates after a night spent half-awake wasn’t enough. With a sigh, she went to the nearest cafeteria.

      It was abuzz with people at this hour, just before the main shift and start of school. Looking at the people chatting above breakfast plates, coffee and juice, Sengupta still felt amazement at the existence of this place—not the cafeteria, but what it symbolized. The whole settlement—the fact that there were now enough people on Mars to warrant schools, shops and entertainment. The fact that they could sit and chat here without any regard for physical distance, which would be frowned upon in most places on Earth. For many, the habitat symbolized paradise. And yet, Sengupta had a conflicted view of it. True, she’d come here herself, she saw the appeal of living offworld—but at the same time, she was painfully aware that they weren’t, and for a long time wouldn't be, a self-sufficient settlement. They depended on Earth, and yet the very existence and prosperity of the settlement made increasingly more Earthers think that they didn’t actually need the Earth. As if everyone could just resettle on Mars or elsewhere. It was preposterous. They didn’t see the supply rockets and all the effort channeled just into making this place survivable. There were cafeterias, a hall for theatre and cinema, schools—but all of it under thick layers of regolith for radiation protection, equipped with multiple filters and checkpoints to ensure breathable atmosphere.

      All of that enabled people to live here… and now, the first two second-generation Martians were seriously ill, and she didn’t know why.

      No radiation protection in the world would help them if the cases continued.
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      Marc Durand was slowly improving. Sengupta was relieved. But the state of Nathalie Charbon worried her. The baby girl was getting sicker. Sengupta decided to talk to the parents.

      “We may need to begin printing an implant,” she went directly to the matter.

      The Charbons visibly paled. “But… that takes weeks to do properly—” Amélie Charbon begun. She had dark circles under her eyes. She and Louis both spent most of their time close to their daughter, but were unable to hold her due to the monitors and controlled environment inside her incubator.

      “It does. However, unless we can halt and reverse the damage, your daughter might not have any other option. We should start now, while we have some time.”

      Some time. Less than a week, Sengupta guessed, unless something changed for better or worse. Barely enough time to cultivate the cell layers, not speaking of testing the replacement organ. Even weeks were on the optimistic side. But if it came to a choice between almost certain death and using a fast-grown implant…

      The next two days went in a haze. Sengupta spent nearly all of her waking time in the infirmary and lab. New biopatches to mitigate the risk of bowel perforation. Increased probiotic doses. Tailored IV and enzyme cocktails to keep the rest of the body as close to healthy as possible. Meanwhile, the tiny human being slept through almost all of it. When she briefly opened her eyes once, the parents wept.

      Nathalie’s state wasn’t improving. It was declining much more slowly than Sengupta had feared, though. There was still time.

      The third day, the necrosis spread to nearly half as much tissue as before. 1 p.m. blood check showed that blood gases and platelet count had gotten worse, too.

      Newton whispered the chances in her mind, and they did not look good. Still, they changed the IV again. Administered more healing patches through the tube.

      4 p.m. sono showed signs of free air in the abdominal cavity. A probe quickly confirmed the diagnosis: intestinal perforation.

      Sengupta felt her heart racing. The implant—if they only had maybe one more day…

      We don’t, Newton said.

      You need not remind me.

      The incubator was moved to the operating room while she readied herself. In the corner of her eye, she glimpsed the Charbons behind a glass wall in the adjacent room. Without a further glance there, she put on her VR goggles and haptic gloves. The operating robot’s limbs didn’t mimic human hands, of course, but its data was translated into human-comprehensible feedback through her AIsistant Newton. Beside her, Jürgen Möller was putting on his goggles to assist if needed.

      The anesthesiologist on call, with the assistance of his AIsistant and Newton, administered the anesthetic. Sengupta made the incision. Removed the gangrenous gut, while Möller assisted in cleaning the cavity. Did the ostomy and closed the incision.

      Hoped for the best.

      Möller spoke to the parents after the surgery, for which she was grateful. Albeit tired, she could handle immersing herself in monitoring the patient, but not talking to people.

      For a few hours, everything was stable. Sengupta allowed herself to hope it would stay that way. Right now, most of Nathalie Charbon’s colon was gone, but that wasn’t too much of a problem if she got into a state ready for another surgery and could receive the organ bioprinted from her own stem cells.

      Möller was replaced by the regular shift doctor. She was considering going to sleep
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