Blood Products and Transfusion:    

Hello all. It’s been a while between projects – here’s a new FAQ article on blood: components, transfusion, bleeding situations, coag- and anti-coagulation – you get the idea. For this one we asked for audience participation, which came mostly from two sources (who also seem to enjoy this kind of self-torture) – SF and Becky. The material after their answers is mine, and I did the editing, so any errors in this article only come from me. They get a lot of thanks for going over the questions in detail, and taking the time to provide their own answers. They may not yak as much as I do, but they’ve both been there, done that, and wear the t-shirt. (“My mom transfuses blood in emergencies, and all I got was this lousy t-shirt.”) Thanks, ladies.

As usual, please remember that these articles are not meant to be official references, but to represent what an experienced ICU preceptor passes on to a new RN orientee. (Plus some homework to fill in the gaps.) Let us know when you find errors or omissions, and we’ll fix them right away. Thanks!

1- What do we use blood for in the MICU?

Blood Counts

2- What are some normal blood values?

3- What is a normal hematocrit?

4- What if the hematocrit is too high?

5- What if it’s too low?

6- What is a “dilutional” crit drop?

7- What is a “delusional” crit drop?

8- What does iron have to do with it?

9- What is a normal white cell count?

10- What if the white count is too high?

11- What if it’s too low?

12- What are the different kinds of white cells?

· Neutrophils

· Lymphocytes

· Eosinophils

· Monocytes

· Bands

13- What is “bandemia”?

14- What is “band-aid-emia?

15- What is “leukopenia”?

16- What is a normal platelet count?

17- What if the platelet count is too high?

18- What if it’s too low?

19- What does “thrombocytopenia” mean?

Transfusion and Typing

20- What is transfusion?

21- What blood components do we give in the MICU, and what do I need to worry about when giving each of them?

· Red Cells

· Fresh Frozen Plasma

· What does albumin have to do with this?

· Platelets

· What are “cryos”?

22- Can you please review the basics of blood typing?

23- What about Rh? What is RhoGam?

24- What does a transfusion reaction look like?

25- What should I do if I think my patient is reacting?

26- How is a reaction treated?

27- What is involved in follow-up for a transfusion reaction?

28- Can a person have a reaction to FFP?

29- What about platelets?

30- What is a Coombs test?

Giving Blood Products

When to Get Ready

31- What kinds of procedures can make my patients lose blood?

32- What about bleeding from a line insertion site?

33- Why does it matter where they put the lines?

34- What if my patient needs a line, and is anticoagulated?

35- Should my patient get FFP before line placement? Or platelets?

36- What if I find a hematoma somewhere on my patient for no apparent reason?

37- What about embolus formation?

38- What is an embolectomy?

Tools 

39- What kinds of blood transfusion tubing do we use?

40- What is a multi-unit transfusion filter?

41- What kind of IV access should my patient have?

42- Can I hang more than one unit of blood at a time?

43- Can I hang more than one kind of blood product at a time?

44- What is a blood warmer?

45- What is a rapid infuser?

46- What if it looks like I’m losing the race?

Special Help

47- When does GI get called in to look at the patient?

48- When does surgery get called in to look at the patient?

49- What is plasmapheresis?

50- What is dialysis?

51- What is “liver dialysis”?

52- What are some of the situations in the MICU when I would give blood products?

- Cardiac

- Pulmonary

- GU

- Bone Marrow Diseases

- Postop Situations

- Neuro

- GI Bleeds
53- What do I need to know about GI bleeds?

54- How can you tell the difference between an “upper” GI bleed and a “lower” one?

55- What are “coffee grounds”?

56- What is melena?

57- What is the difference between testing gastric contents for blood, and stool for blood?

58- Why might be GI bleed patient need to be intubated?

Upper GI Bleeds

59- How are upper GI bleeds treated?

60- What is endoscopy all about?

61- Who does endoscopy?

62- What can endoscopy treat, or not treat?

63- What are “bands”?

64- What if the bands come off?

65- What do they use the epinephrine for?

66- Does the patient need to be intubated for upper endoscopy?

67- What kind of conscious sedation do we use for endoscopy if the patient isn’t intubated?

68- What is a blakemore tube?

69- Who puts in the blakemore tube?

70- What are the different balloons and lumens for?

71- How long does a blakemore tube stay in?

72- Should these patients have NG tubes put in? Taken out?

73- How often should I monitor my patient’s counts?

74- What is a TIPS procedure?

75- What is portal hypertension?

76- What is a porto-caval shunt?

77- Why do these patients become more encephalopathic?

78- What is a normal ammonia level?

79- Should I give lactulose to a patient with a GI bleed?

80- Should I give tube feedings to a patient with a GI bleed?

81- Can variceal bleeds be prevented?

82- What is helicobacter all about?

83- How can h.pylori infections be diagnosed?

84- What antibiotics are used to treat helicobacter?

85- What about carafate?

86- What about cimetidine, ranitidine, famotidine, James Dean?

87- What about Prilosec? If a person is taking Prilosec, and has bad breath, do I have to sit Nexium?

88- What about liquid antacids?

Lower GI Bleeds

89- How are lower GI bleeds treated?

90- Do they use endoscopy for this too?

91- How are GI bleeds treated in the angiography suite?

92- What are some clues to tell me that my GI-bleed patient may be heading for trouble?

93- Why does it matter if he’s beta-blocked?

Cancer

94- What do I need to know about patients with low blood counts from chemotherapy?

95- What is a nadir?

96- How long does a nadir last?

97- What if the nadir doesn’t go away?

98- What is aplastic anemia?

99- Who is Ralph Nadir?

100- What kinds of blood products should these patients get?

101- What shouldn’t they get?

102- What is epogen?

103- What is neupogen?

104-  Why isn’t there something to stimulate platelet production, the way there is for red cells   and white cells?

Kidneys

105- Why does it always seem like chronic renal-failure patients have low hematocrits?

106- Should my renal failure patient be transfused?

107- What about patients on CVVH?

108- Are we anticoagulating the machine, the patient, or both?

109- What about hematuria? What is a Murphy drip?

Coagulation and Anticoagulation

110- What kinds of situations do we use heparin for in the MICU?

111- What are DVTs?

112- What are “LENIs”?

113- What are “filters” all about?

114- What are the air boots all about?

115- Should my patient be getting air boots or heparin SQ to prevent DVTs?  Does one work    better than the other?

116- What is so dangerous about a-fib? What about paroxysmal a-fib?

117- What about PE’s?

118- What about cardiac stents?

119- What is the goal PTT range for patients on heparin?

120- When should I check my patient’s PTT?

121- Are we checking PTTs frequently enough?

122- What is an ACT?

123- What does it mean if my patient is “HIT positive”?

124- When do we use Coumadin in the MICU?

125- What is the goal PT range for patients on Coumadin?

126- What is INR all about?

127- What are “low-molecular weight heparins? No PTTs?

128- What are “platelet-aggregation inhibitors” all about?

129- What if I’m too inhibited to ask about them?

130- What if I have a beer first? Two beers? What were we talking about? Hey, do they have      salsa here?

131- What should know about Vitamin K?

132- What about protamine sulfate?

133- When should I think about giving my anticoagulated patient FFP?

134- What about lysis?

135-      What is DIC?

1- What do we use blood for in the MICU?

· Becky: “Postop, trauma, GI bleeds, hemorrhage, DIC.”

· SF:  “Everything!”



We give a lot of blood products in the unit, for lots of reasons. Some common situations that we see are upper or lower GI bleeds (I hate GI bleeds), and patients who’ve had some internal blood loss after a procedure. Patients in liver failure will often need frequent transfusion with fresh frozen plasma, since they can’t make their own clotting factors any more – the transfused plasma gives some back. Patients in some acute cardiac situations seem to generally do better if their hematocrit is kept up around 30 – so do septic patients.

There have been some changes in recent years in choosing who, or when to transfuse. The numbers that the physicians use as their goals have changed some – apparently there’s been some mega-number-crunching on the studies that show what things hurt patients in hospitals, and blood transfusion is one of them. This can make it a little frustrating when a house officer doesn’t want to treat a crit of 24, and for 17 years you’ve been transfusing for anything less than 30…(just when you think you know what’s going on, they go and change it. All the time.)


Blood Counts

2- What are some normal blood values? 

Our patient’s counts are usually far from normal, and we get very used to seeing numbers that would scare anyone else. So it’s probably a good idea to go over the ranges that you’d like to at least hope for. (!)

3- What is a normal hematocrit?  

 Becky: Hmmmm. Don’t often see that number.

I’m usually surprised when we see a patient come in with a hematocrit over 40 –  in our patients, this usually means that they’re either very dry, or unusually young and/ or (otherwise) healthy. So many of our patients hang out at lower numbers that we begin to forget what the normal ones are. A normal hematocrit is something 41-53%, although if we see a number that high, it usually means the patient is dehydrated. 


It helps to remember exactly what a hematocrit is: draw some blood into a spec tube, spin it in a centrifuge for a bit, and then hold it up to the light. If the tube is half full of red cells (with the plasma collected at the top), then the hematocrit is 50%. Make sense? What’s the hematocrit if the liquid is only ¼ red cells? 

Becky: Lots of places don’t follow hematocrits – they follow hemoglobin levels instead. “Our docs tend to accept any HB>10, but <18. We tend to follow HB more than Hct. The ratio of hemoglobin to crit is 1:3.”

So to me, that would mean a hematocrit range of 30 to 54. Sounds roughly right. A crit of 30% is often the transfusion point for our patients. 


4- What if the crit is too high?

 SF:   Dehydration.

Becky: Depends. Is it secondary to dehydration? Then rehydrate. If they’re dry enough,    and you rehydrate them, you may find yourself transfusing them.  We have done phlebotomies on folks with Hb>18.

Hematocrits can change for a number of reasons besides blood loss – for example, the number will change as a patient becomes more or less hydrated. If you take a patient with a fixed volume of blood circulating around, with a crit of 50%, and add, say, 4 liters of IV normal saline, which way will the hematocrit go? Draw another specimen now, spin it, and hold it up to the light. Are there more red cells? No. Is there more “water”? Yes. So the number of red cells hasn’t changed, but there are “relatively” less of them – less red cells in every cc of water that they’re floating around in. The blood has become “diluted” by the added IV fluid – the patient is “hemodilute”. 

5- What if it’s too low?

SF: They need blood! Check for bleeding lungs, guaiac, etc. 

Becky:  What you do depends on the situation. Is the patient a Jehovah’s Witness? Is the patient fluid overloaded? Is the patient symptomatic? Has the patient reached the doc’s “magic number” for transfusion?

Clearly, if there aren’t enough red cells around, all the nice things that we like - such as gas  exchange and oxygen transport - won’t happen, or at least won’t happen enough. This leads to all the bad things we hate: tissue hypoxia, buildup of lactic acid (why?), not to mention blood pressure problems. (Don’t forget to spend some time thinking about why your patient is doing what they’re doing.)

6- What is a “dilutional” crit drop?

SF: If the patient is tanked with IVF.

Becky: Secondary to fluid resuscitation or fluid overload, the crit will drop. If it’s because of fluid overload, the crit will be falsely low. A drop after successful rehydration may reflect a true state.

This is what we were talking about above. Say a person comes in with low blood pressure – little old person, hasn’t been feeling well for a week, hasn’t had much fluid intake, very “dry”. Which way has his crit gone – up or down? What does their spun tube of blood look like? Up – correct. Remember that crit is expressed as a percentage. Does this mean that the number of red cells has gone up? No  - the same number is still there, but the fraction has increased because a lot of the water has gone away. The little old person’s crit – assuming nothing else is going on – will go up: maybe to 50% – blood gets thick like sludge at really high crit levels.

A similar situation: a person who’s been developing DKA over a week or so may be “down” something like 8-10 liters, or more – which is called their “free water deficit”. That’s pretty dry. Which way has their crit gone? Now let’s “water” the patient – sometimes  treating a hypotensive situation will leave the patient “positive” - six, eight, even eleven liters positive in a day. Which way will this patient’s crit go? Dilution. Less red cells per cc of circulating fluid. Should the patient be transfused? 

7- What is a “delusional” crit drop?

Becky: *** please let me know!

A psychiatric condition where a person thinks their crit has dropped. (grin)

An absolutely true “Peanuts” strip – Charlie Brown is looking very hot out on the pitcher’s mound – sweaty, a little dizzy. (Which way is his crit going?) Linus comes out from behind the plate and asks him what’s wrong. “I feel dizzy, and I have a feeling of impending doom.” 

Linus: “Maybe you’re hyponatremic, Charlie Brown.” 

8- What does iron have to do with it?

Becky: Better question – what does calcium have to do with it? If your calcium is too low your blood doesn’t like to clot. You should watch the ionized calcium. A regular one doesn’t reflect the whole picture if the albumin’s low. 

You have to have enough iron. Not enough – anemia. Too much: hemochromatosis. To tell the truth, that’s all I know – can somebody fill in the gaps here? 

9- What is a normal white cell count?

Becky: Don’t see too many of those either, LOL.

Lots of places use different ranges – in my mind, it’s roughly 4 to 11 thousand. More important is to have some idea of why the count is what it is, and which way it’s going.

10- What if the white count is too high?

SF: Infection/ steroids

Becky:  Infection/ inflammatory response, steroids, leukemia (I think) The diff tells a lot more than the total count.

A white count that rises above the normal range immediately makes me think of infection – generally the higher the count, the worse the infection is, since the patient is cranking out more to fight it off – the range may be from, say, 14 to 40 thousand. Patients in the middle of a nasty septic episode can have the “bad white cell sign” – what we say when the white count is higher than the crit. (“That’s your basic bad sign, right there.” This is similar to the “more than six infusion pumps running at once” sign.)

Infectious white counts don’t usually go much higher than that, but patients with bone marrow problems will crank out zillions of them, with counts up above a hundred thousand. Steroids will make a white cell count rise – this can be confusing if your patient is infected too. (Steroids and infection are usually a really bad combination…)

Update: Now we’re starting to see septic patients get cort-stim tested, because apparently sepsis will shut off some patient’s adrenals. If the cort-stim is negative, meaning the adrenals aren’t working, they go on hydrocortisone q 6 hours. Apparently sometimes makes all the difference. Who knew? 

11- What if it’s too low?

SF: neutropenia (Ca? – chemotx recently?)


Becky: Really bad infection/sepsis, bone marrow suppression, ?leukemia

Something isn’t right with the bone marrow. Maybe the patient has been getting cancer chemotherapy – this produces a hit to the bone marrow, and the counts drop – you just have to wait this out, and the patient may need component transfusion until it passes. The oncology people are pretty good at telling you when you should expect the counts to start rising again. The patient should definitely be on “reverse” precautions, and maybe in a “positive pressure” room  - blows the incoming germs away from them.

12- What are the different kinds of white cells? What is a “differential”?

A differential is a breakdown of how much of each kind of white cell is present in a given spec.

There are lots of kinds of these, but we worry mostly about a few:

- Neutrophils: These are also called granulocytes, and they fight off bacterial infection – they’re the ones, apparently along with the monocytes, that swallow up the bad guys. Your patients definitely want to have enough of these. 

- Lymphocytes:  Apparently a very complex system. There are several kinds: the B cells and the T cells. These what CD4 cells are.

- Eosinophils; (“Send a urine and blood for eos, okay?”) These show up – among other things- in a patient’s allergic or drug reactions. Sometimes we’ll send specs for eos if the patient has been having fevers for no obvious reason, and the team suspects a drug reaction.

- Monocytes: apparently these respond to certain bacterial infections like TB, also to  rickettsiae. 

- “Bands” – here’s the CNS (my wife) on bands: “They’re immature white cells (neutrophils), and then when you have an overwhelming infection, the immune system releases anything it can to fight it off.”  (Then she checks in the book: “See, I was right. Can I have a kiss?”) “You’re not supposed to have any bands – they’re supposed to wait until they’re grown-up neutrophils before they go out into the world.”

13- What is “bandemia”? 

SF: sign of new infection?

Becky: Left shift? Inflammatory response – bone marrow churning out immature WBC’s (bands).

Lots of bands. (Doh!) Bandemia tells you that you have a response to bacterial infection on your hands, rather than a viral one. 

14- What is “band-aid-emia”?


SF: a clumsy nurse!


Becky: Too many venipunctures LOL.

Wasn’t that the concert with Willie Nelson for all those farmers with cuts and scratches back in the ‘80s?

15- What is leukopenia?


Becky: Decreased white cell count.

Low white count: a post-chemo patient might have a total white count of, say, 2000. However, if the patient has enough neutrophils, they can still stay off isolation precautions, since they can still fight off infections – I know that there has to be some absolute number or percentage – does anyone know?

16- What is a normal platelet count?

Becky:  Something that makes surgeons very happy. LOL. (For non-nerds, LOL stands for “Laughing Out Loud”)  Unfortunately, you can have a “normal” platelet count and the platelets can still be dysfunctional due to situations like renal failure. 

Again, the values vary, but the range is usually consistent from one institution to the next – you want to have roughly 150 thousand to 350 thousand platelets.

17- What if the platelet count is too high?

Becky: CLOTS CLOTS CLOTS

I think this happens when the bone marrow gets confused, and I think I remember being told that these platelets don’t work very well, being immature. (My wife said something like that about me just yesterday…)

18- What if it’s too low?

SF: ?autoimmune reaction to transfused platelets, maybe plasmapheresis?

Becky: Spontaneous bleeding. A quick story: one of my coworkers once had a patient with thrombocytopenia (I forget why). This fellow had a scab on his upper lip from a shaving nick. She couldn’t stand the look of the scab, so she – you got it- picked it off. And he bled, and bled, and bled. Lesson learned!

Couple of things: first of all, you have to worry that the patient may not have enough plates to clot with – in fact, if the count goes low enough, say below 10-15,000, they may bleed spontaneously. Not a happy thing. 

Second thing - and this points out that you need to think a bit about why the count is dropping –  the patient may be developing DIC (more about DIC later).

Third thing: lately we’ve been seeing more and more patients who are turning up positive for HIT – the antibody that reacts badly with heparin to make the patient’s platelet count drop. (You can actually watch it go down, spec by spec. Scary.) We change patients to saline pressure bag lines for this one, or even if we think it’s coming, because it seems like even saying the word “heparin” in such a patient’s room can have a bad effect. Make sure the patient isn’t getting sq heparin to prevent DVTs, and is put on air boots instead.

Balloon pumps tend to destroy platelets – according to Gary the balloon tech, this is because the balloon “literally squishes them”. 

19- What does thrombocytopenia mean? 

Becky: Low platelet count. Folks on platelet inhibitors act thrombocytopenic. Mention the word “Plavix” around a surgeon and listen to the screaming…

Low platelet count. Practice saying  words like “thrombocytopenia” in front of the bathroom mirror, or in the car. It took my wife and me several weeks before we could say the words for ERCP.


Transfusion and Typing

20- What is transfusion?

Becky: Technically, it’s the most common transplant. Quick rule of thumb: for each unit of PRBC’s given, the HB should raise by 1.

(So for me, that would translate into the crit going up by 3.) Most everyone’s seen this, or done it by the time they get to the ICU. Like lots of things in the ICU, this can either be a lifesaver or a killer – and, like most things in the unit, it depends on you understanding what you’re doing. Fortunately, we spend a lot of time remembering how to do it, and keeping strictly to the rules will keep you and your patient safe. Refer to the hospital’s policies and procedures for the rules, and stick to them. 

21- What blood components do we give in the MICU, and what do I need to worry about when giving each of them?
Becky: PRBC’s, FFP, platelets, cryoprecipitates, salt poor albumin…

Red cells: 

I can’t remember if I’ve ever given red cells in any other form than “packed cells” – which is to say, red cells only, with the plasma and platelets removed. Once in a blue moon a patient will receive whole blood – I think maybe in the ER, but I don’t think I’ve ever done it myself. We usually give one unit of red cells at a time, and usually over at least 2-3 hours. Obviously when a patient is really bleeding, we hang more than one red cell at a time – make sure you get an order for this, because normally you’d want to know which of the four PRBC’s the patient got is the one responsible for the reaction he had…

When things are really hairy, we hang red cells, plasma, platelets – everything going at once. This is a pretty hazardous maneuver, but if the patient is in danger of dying, you do what you have to do.

Things to worry about with red cells: 

-     The big one comes first: transfusion reaction. You will definitely know if this is happening within a very short time. Minutes. More on this later.

-
If you give red cells too fast, as with any kind of volume bolus, you may push your patient into CHF before you know it’s happening. Try to stay aware of your patient’s volume state. 

-     We use a new tubing set for each unit of red cells that goes up. If you’re going to be transfusing your patient a lot, there are multi-unit filters available. These get hooked to regular, large-drop IV tubing (not more blood tubing), and you can run a total of ten units of red cells and/or FFP through them. I put a sticker on the tubing with numbers: 1 to 10, and cross them off as I go.

-
White Cell Filters: These are big round filters that are rather a pain to use, but they filter out white cells from PRBCs being given to patients who can’t defend against them. These will be patients who are immunocompromised, or pre-transplant. The filters are a little tricky to use, so get someone to show you how. Lately we’ve been getting packed cells up that are pre-filtered, irradiated, and CMV-reduced. I swear some of them glow in the dark…

Fresh Frozen Plasma:

“FFP’s” – this is the blood serum – the remainder after the red cells have been washed out. FFP replaces clotting factors when the patient can’t manufacture their own, as well as volume. We run these in pretty fast if we need to – this is usually a coagulopathic situation where the patient can’t make her own clotting factors.  So, if we’re going to insert a central line, chest tube, or even if the patient has only been having “slow leak” blood losses (usually GI), we try to correct the coagulopathy – temporarily - with FFP. These patients usually have elevations in both PT and PTT, and the problem is usually liver failure or DIC. 

- What does albumin have to do with it? What is “oncotic pressure”?

Another nice thing about FFP is that it tends to stay in the blood vessels for a while after being infused. Lots of patients rapidly become “third-spaced” in the unit, because they don’t get nutrition quickly enough, or because they’re horribly catabolic, or both. These folks lose “water” from their vasculature into their tissues, and get that scary swollen look – the point is that the main thing holding water inside the vessels is the patient’s albumin level.  The “oncotic pressure” that does this isn’t what we usually think of as a “pressure”, in the sense of something squeezing something else – it’s more like “stickiness”.  The lower the serum albumin, the lower oncotic pressure, therefore more water tends to leak out.

Now, remember the three parts of a blood pressure: pump, volume, and squeeze? (Maybe we could make a breakfast cereal…) Which part are we talking about here? Volume, right – a low-albumin patient losing lots of water from the blood into the tissue is only going to have worsened volume problems. Add to this the “capillary leak syndrome” that raises its ugly head along with dilated vessels in sepsis – this patient is going to have serious problems maintaining a blood pressure.

Per usual, there’s lots of argument as to how to treat this problem – most places including mine treat low-volume states with lots of “crystalloid” (“clear-as-crystal” IV fluids). This works for a while, and certainly if the patient is a corn-fed Iowa halfback at the age of 17, the serum albumin will stay nice and high for quite a while – he won’t start third-spacing for days, and you can give him all the crystalloid you want (unless his hematocrit is 12…). But elderly Mr. Yakowitz in room 84 isn’t very well nourished, and has a low albumin to start with – he’ll start losing volume from his vessels by ten pm tonight. Maybe 9pm.

You could give “colloid”, (“protein-based fluid suspension”)– which is what we were talking about above – FFP will hang around longer in the vessels than D5W will. Or you could give albumin, it’s true – but what this patient really needs is nutrition. Try to get something appropriate started right away – don’t let the patient go 3 days without tube feeds, and if they need TPN – fight for it. I’ve seen both given at once.

Things to worry about with FFP:

I don’t think I’ve ever seen a patient react to FFP, but you should remember to think about volume. It’s not unusual for the team to order 6 units of FFP (usually adds up to more than a liter) in a coagulopathic patient if they’re going to insert a central line.

You definitely want to recheck the patient’s PT and PTT after giving FFP.  After all, you’re trying to figure out if it had the effect you wanted.

- Platelets:

My experience is that if your patient is going to react, most commonly it’ll be to platelets. At the same time, most reactions that I’ve seen to platelets are not the full-on, tidal-wave kind that red cells produce. Platelet reactions are usually more like a temperature spike, maybe rigors, maybe a drop in blood pressure, maybe all three. A lot of these reactions are avoidable by giving the platelets slowly, maybe a couple of hours for a single transfusion.

- What are “cryos”?

Cryoprecipitates are a plasma product, which replace specific missing clotting factors – the cryo unit contains a number of them, including Factor VIII (that’s “8” for the rest of us), which is what hemophiliacs don’t have. There are a couple others – one at least is the factor needed in von Willebrand’s disease. (Shelties apparently get von Willebrand’s…any dog people out there?)

22- Can you please review the basics of blood typing? 

Becky: Remember that you get one gene from your Mom, and one from your Dad.That’s why an A mom and a B dad can have an O baby without causing divorce.

Ask an easy one, why don’t you? As usual, I’ll explain it as I understand it, and if I have it totally wrong, then hopefully lots of people will leap all over me and correct me, for which I will thank them. I suspect that I’m not too far off, because I’ve been hanging blood products for a long time, and I haven’t hurt anyone yet. 

Let’s take it in short bites:

Red Cells
People are divided into groups that share a common blood type. There are only a few major ones: A, B, AB, and O.  (Is this ethnic? Anybody know if all the people from Yakutsk are type AB, or something? Interesting question.)

The red cells in your body are all of one type – say, A.  The cells in a B type person are all B’s. Likewise O. 

For the discussion, you could visualize the antigens as little raised patches on the surface of the red cells in the form of letters – zillions of little “A”s all over the cells of an A-type person, and B’s all over the cells of a B person. 

Now about antibodies. Antibodies are proteins floating about in the plasma, and people inherit them from their parents. Antibodies attack foreign invaders – in this case, transfused red cells with the wrong antigen on them.  The result is the blood reaction – be careful! 

O-type people have neither A nor B antigens on their red cells. (You could think of the O as a large “zero”, meaning “zero” antigens, which isn’t really true, but it works for the basic idea.)

What you don’t want to do is to give a patient red cells that his body won’t like. I’m an A person – if you put B cells into my bloodstream, my body will become very upset – producing all the bad things we think of in connection with a transfusion reaction.

Likewise B people – if you give them A type red cells, they’ll attack them, and react.

AB people carry both antigens on their red cells – as a result, they can get either A, B, AB (duh) or O (no antigens) blood. Nice! AB’s are called the “Universal Recipients” they can get just about anything. (Who just yelled: “What about Rh!”? – that’s coming.)

Okay so far? All set with the A’s and the B’s? Onwards. 

What about O people? O people, remember, have neither A nor B antigens on their cells. Can you give them A blood? Not! Their cells won’t recognize the newcomers as friends, since it’s the antigen on those cells that marks them as invaders to be attacked. Can’t give them B blood either, or AB, for the same reason. O’s only get O blood.

It does work the other way though – O people, having neither A nor B antigens (is there an O antigen?) can give blood to A’s, B’s, AB’s, and other O’s – this is why they’re called “Universal Donors” – they can give to anybody, practically speaking. 

Making sense? Don’t give people antigens that they don’t want. 

FFP:

FFPs have no red cells in them, or at least they’re supposed to, and so they don’t carry a significant risk of reaction. No red cells, no antigens, no reactions. (Uh huh, but they do carry antibodies, right? What does that have to do with it? Time to take the transfusion class again.)

Platelets:
Used to be, platelets were ABO-compatibility matched, but nowadays that’s not the case.

23- What about Rh? What is RhoGam?

Becky: An OB question! I think I remember. RhoGam is given to an Rh negative mom so that she doesn’t make antibodies against an Rh positive baby.

Rh is another kind of antigen that lives on red cells, and it’s a lot simpler than the ABO business – you either have it or you don’t. If you do have it, you’re Rh positive - if not, you’re negative. 

When giving red cells, can you give an Rh positive person some Rh positive blood? Sure, as long as it’s the same ABO type.

Can you give them Rh negative blood? Also yes – there’s no Rh antigen present if the red cells are Rh negative.

Can you give an Rh negative patient Rh positive blood?  No. That would be giving them red cells with the antigen attached. 

So ABO-typed blood also has to be checked for Rh, and any given unit of red cells will be clearly marked that way: A+, A-, AB+, AB-, O+, etc. (They leave out the “Rh”, and just put “+” or “-“.)

RhoGam:  Wow – how long ago did I take the boards? (Quickly looking up RhoGam on the web). 

Here’s the situation. Pregnant mom is Rh negative. Dad is Rh positive. Junior is Rh positve – got it from Dad. Mom may attack Junior’s Rh positive red cells, leading to bad things for Junior. To prevent this bad thing, Mom gets RhoGam shot. This prevents Mom from forming anti-Rh antibodies that will attack Junior. The shot’s effects last for 12 weeks. There is, of course, lots more to it than that – I don’t think I’ve ever even seen a vial of RhoGam. Or a bottle. Envelope? Whatever it is that it comes in…

24- What does a transfusion reaction look like? 

SF: rising temp, chills, rigors, change in mental status

Becky: A very long shift. There are a few types: febrile, with a temp increase greater than                  2 degrees F; anaphylactic, allergic, hemolytic…

Transfusion reactions are scary, and at least part of the problem is that you can’t be sure right away whether the patient is having a “minor” reaction – these are usually called the “febrile, non-hemolytic” reactions – or a major one: “hemolytic”. Either kind of  reaction will almost always occur during the first few minutes of the transfusion, which is why policy requires a set of vital signs recorded before, and a few minutes after the start of any transfusion.

Minor, febrile reactions: These are actually not so rare. The patient usually spikes a fever, probably has rigors, may break out in hives. 

Major, hemolytic reactions: These are the bad ones. A partial list of the unpleasant things that can occur: hypotension, renal failure, bronchospasm, DIC…not a pleasant scenario. 

25- What should I do if I think my patient is reacting?

SF: Stop the blood!

Becky: STOP THE TRANSFUSION!!!! Call the doc and the lab. We have a form which spells out exactly what needs to be done.

Stop the transfusion. Call for help right away. The plan is not to give the patient any more of the red cells that are causing the problem. Take the transfusion tubing down with the red cell bag – don’t run anything through that tubing into the patient! I would aspirate the line that the patient was being transfused through, if I could, so that even the tiny amount of blood in the heplock or CVP lumen was removed. 

26- How is a reaction treated? 

SF: Benadryl, reaction documentation, urine and blood followup

Becky: Depends on what type of reaction. Febrile – usually just Tylenol and the docs usually say to continue, but running the blood slower. Hemolytic, allergic, anaphylactic – your patient may just code on you. That’s why we check the vitals and the patient so frequently during the first 15 minutes. That’s also why we have 2 licensed people check the blood before hanging it.

Treatment this depends on  which kind of reaction is going on. For febrile, non-hemolytic reactions, antihistamines like benadryl will help, and tylenol will help with fever. Sometimes a small dose of IV demerol will help with acute rigors. These patients usually will get premedicated with tylenol and benadryl about half an hour before being transfused again.

Hemolytic reactions are obviously another thing altogether. These patients are really in trouble – they may need lots of volume and/or pressors for hypotension and to improve renal clearance, bronchodilators, FFP replacement during DIC, maybe platelets – these people are going to need central line access, maybe intubation, maybe dialysis. These reactions are really rare - I’ve never seen one happen. Remember that keeping strictly to the transfusion rules will prevent most of the possible problems.

27- What is involved in follow-up for a transfusion reaction?

Becky: The blood is tested: the patient’s and the donor’s, urine spec to the lab, supportive measures for the patient.

The blood bag and the tubing need to be sent back to the blood bank – there are some specs to be drawn from the patient as well. It’s been years since I’ve had to do this, so check the lab book to see what’s current.

28- Can a person have a reaction to fresh-frozen plasma?

Becky: Aren’t drugs dissolved in protein? Can the patients react to that?

I haven’t seen it happen.

29- What about platelets?

Becky: Yes, and it’s ugly. 

Platelets can be a problem- if they’re run in too quickly, they can produce fever reactions, sometimes drops in blood pressure. I always try to run platelets in over at least an hour, two if possible, which really minimizes the problems.

30- What is a Coombs test?

Coombs testing has to do with the detection of antibodies attached to red cells, and helps with the diagnosis of hemolytic reactions.

Giving Blood Products

When to Get Ready

31- What kinds of procedures can make my patients lose blood?

Becky: Anything that punctures a vein or an artery. Harpoon one of those bad boys, add a little coagulopathy, and off you go running to the blood bank. Seriously: cath lab interventions, angio interventions, chest tube insertions sometimes, line placements…

Well, where should we start? Keep in mind: what were the patient’s counts and coags before the procedure started? Many times the team will order, a couple of different blood products  for some coagulopathic patient before placing a central line. You probably ought to know if the numbers improve after you’ve given them…

For sure, any time anyone punctures your patient, there may be bleeding involved. This seems stupidly obvious until you realize that in lots of situations you may not know right away  that a significant blood loss is happening. Cardiac cath patients are a good example. Lately the technique seems to have improved a lot, but I remember lots of patients who developed large hematomas into their femoral tissues, with impressive hematocrit drops – once in a while a vessel will develop an acute “pseudoaneurysm” – which may require a quick trip to the OR with vascular surgery.

Or retroperitoneal bleeding: any time you “hardware-ize” a patient’s fem, the artery may be stuck – either on purpose or not, (and even with the best technique and the most experience these things do “just happen” sometimes, usually I hear because the patient’s anatomy isn’t straight out of the textbook).  The artery can be pierced all the way through – and begins to leak pressurized blood into the patient’s abdomen, retroperitoneally, settling towards their back. It may take a day or so for the hematomas to become visible, but you need to be thinking about possible “occult blood losses.”

32- What about bleeding from a line insertion site?

Becky: If they’re not coagulopathic, sometimes just a little pressure will stop it. Sometimes someone needs to add a stitch at the site.

This also sounds simple, but may not be. Suppose your patient inadvertently pulls out his IJ central line? Is he bleeding from the site, or has he pulled some air into his venous circulation and sent it merrily along to cause an air embolus in his lung? Was he anticoagulated? (Or pressor dependent, but that’s a different FAQ – take a look at “Pressors and Vasoactives” for more on that topic.) Apply steady sterile pressure to the site – not too hard! Have you ever seen the maneuver technically referred to as “doing the neck thing”? – that’s to say, the carotid body massage, used to try and break a tachycardic rhythm? (Nowadays they use adenosine instead of compressing the patient’s carotid.) You’re doing it now. Don’t press on a neck site so hard that your patient becomes bradycardic! 

33-  Why does it matter where they put the lines?

Becky: Think compressible vessel. How do you first try to stop bleeding? – hold pressure. How do you hold pressure on a subclavian artery? (I don’t know how.) 

What if it was a subclavian line that came out? Not a very compressible site, since the vein is mostly hiding under the clavicle.  As always – do your best. Apply pressure to the site, call for help, get the team in the room – what labs would you probably want to send at this point? How would you know if your patient was having an air embolism, and what might you do? Would you want to get an x-ray? What does subcutaneous emphysema feel like, and what do you do if you find it? And, uh, what might you be doing while the patient is without pressors!?

34- What if my patient needs a line, and is anticoagulated?


SF: ? FFP before the procedure

This is why you need to know where your patient is lab-wise. The team may want to stop heparin treatment for a while, or not – follow up carefully. 

35- Should my patient get FFP before line placement? Or platelets?

Becky: Maybe. Depends on where the doc is “going”, how out of whack the numbers are, and the skill of the operator.

We looked at this before – I see this done a lot in coagulopathic situations. Platelets are also sometimes given before procedures, but giving platelets frequently makes for trouble, since the patient may stop responding to the transfusions for immune reasons. I think it does help initially though. 

36- What if I find a hematoma somewhere on my patient for no apparent reason?


SF: ?HIT

Tell the team. Mark the edges of the hematoma with a pen. Watch the patient’s counts – crit going down? Where is the hematoma at? – on her back, two days after cardiac cath? Do you need to be measuring her abdominal girth every 4 hours? Or is it on her neck after a central line insertion, and if it’s growing, is her airway being threatened? Or all over in patches – has the platelet count been falling – does the patient need an HIT spec sent? (Change the line flushes to saline (with an order) if this may be happening.) Heparin running – is the PTT too high? Or is it something really unpleasant like DIC? (More on DIC later on.)

37- What about embolus formation?

Be aware of the dangers: clots can form on the ends of central lines, which is why you’re always supposed to aspirate them if they plug, not flush them. Be very aware of a patient in “paroxysmal atrial fibrillation” – clots may form in the atria and get shot out into the circulation whenever the patient switches to sinus rhythm. 

(Why don’t (insert religion here) people ever come out of a-fib? Because they don’t convert!) 

(Jayne, covering her eyes: “Tell me you did not put that in there…”)

Try to be aware in general of what’s going on in any part of the body that has a line of one kind or another inserted into it. Arterial lines of any kind can threaten the perfusion of whatever is downstream from them – intravascular devices are thrombogenic by nature. 

(My son loves to make fun of six-dollar words; he likes to know what they mean in regular English – in this case, “clots like to form on it”. His current favorite is “epistaxis”: “Dude, this kid had, like, wicked epistaxis at school today”. But he’s sixteen – I guess he’s doing what he’s supposed to.) Anyway, check the distal pulses!

 38- What is an embolectomy?

Sometimes, no matter how careful you are, and no matter how perfect the numbers may be, bad things can happen. This can really be a source of guilt and frustration on the part of the caregivers, but it’s important to remember: the best you can do is the best you can do. Some patients are going to bleed unexpectedly when anticoagulated. And some, despite your best care, are going to form clots – whether DVTs on the venous side, or embolic thrombi on the arterial side. 

There are several situations that can lead to arterial clots getting thrown downstream – one is paroxysmal a-fib. Another is valve vegetation – as I understand it, usually this happens on the right side, because the venous circulation is where germs are going to get injected into the circulation, say during dentistry. (Where do hunks of vegetation from the right side of the heart go if they break loose? Which valve are they forming on?) Another might be recent vascular-repair surgery. 

The one I always think of is the balloon pump. The balloon itself, the inflatable part, is very thrombogenic  - which is why these patients are always anticoagulated. Even with the best practice, sometimes clots form, break loose, and float downstream to the nearest artery that’s small enough to stop them – in the case of the IABP, this might be something minor like, say, the femoral artery. (I know, I’m too detail-oriented. I mean really!) So every now and then a patient winds up in the OR because his leg went blue and cold from the knee downwards, below his balloon-insertion site. (If the patient is balloon-dependent, the balloon probably needs to be reinserted, usually in the other fem. Check the distal pulses!)

Tools 

39- What kinds of blood transfusion tubing do we use?

Becky:  “Platelets have a special tubing which doesn’t let then get caught up in the filter. We have 2 kinds of tubing for PRBC’s and FFP. One is used for the pump and the other has chamber which when filled allows us to “hand-pump” a unit in 5-10 minutes, or use with a pressure bag.”

The point to understand about transfusion tubing is that it has a filter built into it to catch clots. The size of the openings in the filter varies: one size for red cells, another for platelets.  Regular blood tubing has to be changed with each transfused unit of blood component. Pressure bags are nice, but don’t use them on peripheral lines if you can help it – the veins can’t take the high pressure flow.

40- What is a multi-unit transfusion filter?

SF: Used for blood and FFP, up to 10 units, I think.

This is a very helpful gadget – it goes between the blood bag and regular, maxi-drip tubing.  You can run ten units of blood components through it before changing – I flag the tubing with a sticker marked 1-10, and check off the numbers as I go.

41- What kind of IV access should my patient have for transfusion?

SF: At least two 18 gauge peripherals. Preferably a big cordis if they’re really bleeding!

Becky: Minimally – two 18 gauges peripherally. My preference – an introducer/venous sheath, a triple lumen CVP line along with the two 18s.

Basic, basic rule of the MICU – access is everything. If your patient is really losing blood “briskly”, then central access is a must. We have enormous Cordis introducers normally used for PA lines that run “like stink” – meaning, really well. Like a garden hose. Get the team to use the femoral vein site – you won’t have to wait for an x-ray to use it. Make sure there’s a blood return in the line!

42- Can I hang more than one unit of blood at a time?

SF: If they need it, yes!

Becky: In an emergency or if your patient is crashing, YES, and get ‘em in quick. Routinely, no. They’re supposed to run over 2-4 hours, and how would you tell which one caused a reaction?

If you need to, definitely – get the team to write an order for “concurrent blood products”. Sometimes we have four or six running at a time. Under normal circumstances you want to know which unit provoked the reaction – if the patient has one. With six up and running the problem gets much more complicated.

43- Can I hang more than one kind of blood product at a time?

SF: Yes!

Yes again, but only if you need to. Get an order written.

44- What is a blood warmer?

Becky: We use Hot Line. It warms the blood to body temp for pts with cold agglutinins (cause the cold blood to clump), cold patients or folks you don’t want to make cold (cold blood doesn’t clot.)

We don’t use these much for some reason – they seem to be more of a surgical-ICU device. What I have seen of them I don’t like much – anything that gets more equipment between my bleeding patient and her blood bag is just something else in my way. I’m probably wrong about this though. Is that really true about the cold blood?

45- What is a rapid-infuser?

SF: Exactly what it says: it runs PRBC’s through in five minues using a heated system.

This a neat device that I’ve never had the occasion to learn to use – I’ve seen them at times though, and I understand they work really well when your patient needs really large volume resuscitation. The surgical ICUs use them for traumas.

46- What if it looks like I’m losing the race?

SF: Sometimes there’s no endpoint set…


Becky: According to the surgeons: “All bleeding eventually stops.”

It can often feel like a race – your patient is having blood pressure problems, you’re sending labs, writing down signs, spiking blood bags, changing tubing, constantly trying to stay a little ahead of the patient, wishing surgery would show up already…and you just can’t seem to get your hands to move quickly enough. For twelve hours, maybe. Maybe less. Maybe for the second time in a day on the same patient. 

The answer is very simple – get help. Your resource nurse should be standing right behind you, checking blood, helping keep track of what’s up, what’s in, how much has been lost, when the last counts and coags were sent, what they were, keeping the team in the room, helping you argue for central access with the team … if she’s not right behind you, she should assign someone to back you up. Get help any way you can – lots of it – right away. Classic ICU crisis, with a classic answer – don’t face it alone. And eat something – this is not optional - I keep a couple of power bars in my bag for situations like this. Don’t get so wrapped up in what you’re doing that you pass out in a sweat with a blood sugar of 12…it doesn’t help you to push that hard, and it certainly doesn’t help the patient if you’re not staying alert. Know your limits, stay within them. 

But SF is raising another really important point – how long, and how hard are you going to push on this particular situation…?

Special Help

       47- When does GI get called in to look at a patient?

Any time you have a patient who is seriously GI bleeding, GI are the first specialty team to get contacted. If your patient suddenly develops BRB pr, or per NGT – they need to get a call. The first maneuver will obviously be transfusion, but it’s the GI team that’s going to go in and take a look around to see what can be done.

48- When does surgery get called in to look at a patient? 

SF: (A comment expressing frustration.)

Becky: We usually call them in fairly early so that if/when the patient goes south, surg. has already evaluated them.

If you have a substantial bleeding situation, surgery should be paged early on in the process so that they’re aware of the patient and any developing crises. The team should be making sure that surgery stays in the loop as things progress.

49- What is plasmapheresis?

Plasmapheresis is actually simpler than it looks – the technique is to remove blood from the patient, separate the red cells from the plasma, and then reinfuse the red cells with fresh donor plasma. The idea is to get rid of antibodies and the like that are creating problems. Plasmapheresis is done for several conditions: myasthenia gravis, Guillain-Barre, and TTP are the ones I remember.

Here’s my plasmapheresis story. At her request, I took my mother to a specialty hospital when her standard chemo treatments had finally failed to stop the spread of her lung cancer. Among other things, she developed liver mets and got very encephalopathic, which really got to me – she had always been very smart, very verbal. I came back from several days away taking care of her household, and there she was: very yellow, very confused, incontinent. High ammonia, probably. It was awful. I’d been an RN for less than a year.

So anyway, after a week or so of this, watching her get worse, and for whatever reason that I can’t remember 20 years later, her docs decided to do plasmapheresis. I got to the hospital that day after the procedure was done, and there was mom: alert, oriented, intact, happy to see me, wondering where I’d been, and wondering why I’d suddenly burst into tears. That night she got confused again – that was the last conversation I ever had with her, and it came as a surprise gift.

50- What is dialysis?

Becky: Hemodialysis: think of it as a washing machine for the blood. We have regular HD nurses, and it takes 2-4 hours. They watch and monitor the patient. CVVH is what we do ourselves. It’s done over several days (although  setup is only good for 72 hours.) It gently cleans and removes excess fluid. Nephrology determines the fluid removal/replacement rate. SCUF only removes excess fluid.

Dialysis uses osmosis to remove nitrogenous wastes from the blood. The blood flows along one side of a permeable membrane, and the dialysate flows along the other side – the membrane is designed to let certain molecules pass through, but not others, depending on how big they are. The membrane can be a synthetic filter, or it can be the membranes in the abdomen (peritoneal dialysis), but the principle is the same – water and waste substances travel across the membrane to the hypotonic side, and then get discarded.

51- What is “liver dialysis”?

Becky: We aren’t doing this…

This is apparently the “latest and the greatest” – I understand that it involves using live liver cells in a filtration system to clear liver wastes. I don’t know much more than that, and I’ve only ever seen it done once or twice, but supposedly it holds great promise. More info when it becomes available.


Giving Blood Products

52- What are some of the situations when I would give my patients blood components?

Let’s try going through these system by system:

Cardiac:

Becky: “CABG, valve replacement, AAA, vascular surgery, LVAD, blood loss from procedures, IABP, anticoagulation.”

Lots of cardiac situations require transfusions, or sometimes anticoagulation, and there definitely hazards involved.

A common example is atrial fibrillation. I can remember the time when there was lots of argument about anticoagulating patients in a-fib; now it’s practically routine. The danger is that the heart may pop in and out of a-fib. The fibrillating atria sometimes allow clots to form inside them – a quick switch to sinus rhythm will shoot those clots into the circulation: to the lungs from the right side, causing PE, or into the arterial circulation from the left side, where they could go to all sorts of unpleasant places. These patients are heparinized short-term, and coumadinized long-term. 

Pulmonary: 

Becky: “Thoracic surgery, hemothorax, ruptured pulmonary artery…”

Hemoptysis is the big problem here, and of course the severity varies with the cause. We see lots of patients with this, some requiring intubation, some not. Recently we had a patient whose platelet count was super-low during a chemo nadir – he had a pretty big blood aspiration. Actually, anesthesia told us that if you have to aspirate something, blood is much better than stomach contents: no acid, for one thing. Blood is apparently broken down, absorbed, and cleared out much more easily than other aspirated liquids. The quick maneuver to make in the case of rapid hemoptysis is to call respiratory – they’ll get the bronchoscopy cart down in case either the pulmonary fellow or thoracic surgery want to go in and take a look around.

The other scenario that comes to mind here is PA rupture. This is why you want to know if your PA line is stuck in wedge. A PA line can poke a hole in the lung, right through the walls of the vessel that it’s in – the results can be spectacular. I’ve seen vent-tubing suddenly collect a scary amount of BRB. Handling this takes some quick work by anesthesia and by the interventional radiology people – the first places a fogarty balloon into the bronchus where the bleeding is coming from, using a bronchoscope as a guide. The IR team will try to float a catheter into the PA circulation and inject gelfoam or something else to try to plug the leak from within the vessel. Cool, but scary. 

GU: 

We see a couple of these situations. Sometimes, despite the best care, some patients will get foley-catheter related trauma, producing hematuria. I tend to have a great deal of sympathy for this situation. Ow. The big question here: are there any clots in the urine? The danger is that the foley will plug up, the urine won’t drain, the bladder will get over full, and problems may ensue that I really don’t even want to think about. We treat these situations with saline bladder irrigant drips that run really fast by gravity through a 3-way Foley – the idea is to flush the bladder continuously so that clots don’t have time to form. Clearly, you want to know if what’s coming out matches what’s going in – otherwise, the catheter may need changing. 

Bone marrow diseases:

We see these situations once in a while. Patients will frequently drop their counts after cancer chemotherapy, and depending on what they need and what problems they have, will receive component transfusion of one kind of another. I think this is the only situation in which I’ve seen white cell transfusion used. 

Postop situations:


We get patients from the OR sometimes – sometimes as Surgical ICU overflow, and sometimes our own patients will go for one procedure or another. Our policy is clear: the nurse takes postop report from the anesthesia person involved – you should get a clear idea of what was done, what fluids were given, what the blood loss was, and how much urine was made by the patient during the case. (This tells a lot about how well perfused the patient was.) We routinely send off the basic “one of everything” labs when a patient is postop – routine lytes, CBC, coags, maybe a CK/iso/troponin. Get the numbers, assess for possible postop blood losses, and go from there.

Neuro:

This covers a pretty large area – which is why neurology has an ICU to itself. It’s not saying too much to just point out that anything increasing the pressure inside the head –like bleeding- is your basic bad thing. Anticoagulated people, auto-anticoagulated people, thrombocytopenic people, very hypertensive people – are all at risk for bleeding into their head. So your liver-failure patient who suddenly seizes may be doing just that – just another unpleasant possibility that you need to keep in the back of your mind.

GI Bleeding 

53- What do I need to know about GI bleeds?

Becky: “Bleeds, postops, liver trauma, liver failure, ischemic/infarcted bowel, ulcerative dz…”

Just a personal thing – I hate GI bleeds. I’m not sure what my problem is – I get really happy if I know some real cardiogenic crash is coming my way: balloon pump, twelve drips, vent, paralysis, CVVH, all that – I love that stuff. But I hate GI bleeds. 

54- How can you tell the difference between an “upper” GI bleed and a “lower” one?

Anatomically, I think the difference is whether the bleed is above or below the pylorus.You can’t really tell until you go in there with a flashlight and look around, but there are two or three rough clues you can use to tell: as I understand it, the difference lies in relation to the pyloric valve at the end of the stomach. Blood exposed to gastric acid (above the pylorus) turns black, and gets passed through the gut as that tarry stool we all know so well. Blood lost below the pylorus doesn’t get exposed to the acid in the stomach, so it stays red, or maroon – “melanotic”.

Some other clues: is the patient vomiting blood? Probably upper GI bleed. BRBPR? (Bright Red Blood Per Rectum?) – probably lower GI bleed. Either way, endoscopy from one end or the other comes next.

55- What are “coffee-grounds”?

Becky: Partially digested blood in emesis or NG aspirate looks like the coffee grounds in your coffee maker. 

Slow bleeding (as opposed to “fire-hydrant” bleeding) in the upper GI tract will collect in the stomach – when you drain this through an NG tube, it has a characteristic look something like the stuff left in the filter long after the coffee is gone.

56- What is melena?

Becky: Blood that’s made it’s way through the colon. 

Melena is the reddish liquid or semi-liquid stool produced in lower GI bleeding. It can be dark or bright, large or small volume, and you definitely want to keep track of how much is produced.

57- What is the difference between testing gastric contents for blood, and stool for blood?

You need to make sure that you use the right tester – guiac cards for stool are not the same as gastroccult cards for stomach specs. 

58- Why might my GI bleed patient need to be intubated.?

Becky: Which end?

An excellent question, which sometimes doesn’t get raised quickly enough. It certainly seems to me a sort of basic idea that a patient who has an active upper GI bleed, who may be frequently vomiting, and who may need a prolonged endoscopy would probably benefit from having a cuffed ET tube in place. Aspiration is never a nice thing, although I have been told that if you have to aspirate something, blood is the way to go – it’s more easily reabsorbed by the body than, say, milk. Or a cheeseburger…anyway, if the patient is bleeding actively, and there’s any chance that he might become confused or agitated – think about pushing for intubation. Not only will the cuffed tube help guard against aspiration, but the ability to safely sedate your patient may make all the difference in getting him through the whole process. It’s a classic example of the intubation rule – if you have a chance to electively tube your patient safely, you may want to take it, because you may find yourself in a real mess later, such as when your patient aspirates and codes later on…

Upper GI Bleeds

59- How are upper GI bleeds treated? 

Becky: “H2 blockers, carafate, oversewing ulcers, resection.”


The first thing you want to do – in any bleeding situation -  is to stabilize the patient’s blood pressure if you can. Make sure you have some way of frequently measuring this – whether automatic cuff, or arterial line. Obviously you’re going to have your patient on a cardiac monitor too – watch the heart rate for quick changes upwards. If the patient is starting to “open up”, (which you may not see right away if they’re bleeding internally into the gut), the heart rate will abruptly rise to try to maintain blood pressure – the same as it would in any other hypovolemic shock state. Jayne: “Unless they’re beta-blocked.” Absolutely true.

Here’s an interesting quote on this subject: “An inexperienced house officer was dealing with a patient with a GI bleed. The nursing staff were becomng rightly concerned that the patient had an ever increasing trachycardia. The house officer wanted to prescribe beta-blockers to control this. Fortunately, the nurses refused! The tachycardia is a crucial physical sign.”  (From the Student British Medical Journal website.)

What the &*@#% is that supposed to mean: “Fortunately”?!

Second critical thing: let’s say it again -  access is everything in these situations. If you’re patient is at all unstable blood-pressure-wise, insist on central IV access along with an arterial line for pressure monitoring. Not only can you get volume into the patient more rapidly this way, but you can monitor the CVP, give several infusions at once, give pressors if you need to – it’s the most useful tool you can have in an unstable situation. The best rapid-infusion line that we use is a PA-line introducer – they’re very large-bore, and you can really get volume into your patient rapidly. Don’t forget: if the situation is critical, a femoral central line will usually go in more quickly than a neck or chest line, and won’t need an x-ray to confirm placement. (“He’s very repetitive.”)  (That’s for a reason!)

Frequent hematocrit measurements are critical here – if your patient is actively bleeding, send count specs at regular intervals, so you’ll know which way the trend is going. Keep an eye on the PT/PTT and the platelet count as well – problems tend to come in clusters, and you wouldn’t want to miss anything. As you’re transfusing, try to keep as accurate as you can your estimate of how much blood the patient is losing. For example, don’t just write “Lg melena stool” on your output sheet – try to estimate. 300cc of melena? A liter? Definitely helpful.

60- What is endoscopy all about?

Becky: “We know it’s in there, let’s go look!”

We see an endoscopy in the unit at least a couple of times a week. The idea is simple enough – they use a fiberoptic scope that looks about ten feet long, (but which probably isn’t, but it sure looks that way) to look into one end of the patient or the other. The scope has suction attached, and some tools for treating what they find.

61- Who does endoscopy?

Becky: “GI, surgeons. The endo team brings equipment and monitors/assists after hours.”

At night (the only shift where the real nursing goes on), the GI fellow on call will come in with a scope and a cart with lots of video equipment. It’s standard now for the procedures to be videotaped, and images of whatever interesting things they find get printed out in full color to be put in the patient’s chart.

62- What can endoscopy treat, or not treat?

Becky: “Treat – varices, diagnostic, biopsies. Not treat – hemorrhagic gastritis, erosion, ulcers, Mallory-Weiss tears.”

Here’s some information from a senior ICU person who wants to remain anonymous: 

“Endoscopy can definitely diagnose gastritis, GI ulcers, diverticulosis, and polyps, and conditions such as Crohn’s disease  and irritable bowel. Endoscopy can be lifesaving in stopping an acute GI bleed with cautery or sclerosis. ERCP can relieve acute cholecystitis by removing gallstones. Percutaneous endoscopic gastrostomy allows for non-surgical placement of G-tubes. Transesophageal echo can detect thrombi in the atria when elective cardioversion is being considered and there is no time for anticoagulation…”

Upper endoscopy can often treat small acute bleeding sources, such as varices. I think I’ve seen them used to treat small arterial bleeds (which come from gastric erosion by too much acidity). Lower endoscopy can remove small polyps in the colon, which get sent off to pathology to check for malignancy. Both upper and lower scopes can take tissue biopsies. For situations that can’t be managed by sclerosis or banding with a scope, the patient will have to go to the OR.

63- What are “bands”?

This is a pretty clever idea – the maneuver is to locate a swollen, bleeding esophageal varix, and to clamp it shut by fitting a tight rubber band around the leak.  The image I have in mind is of a swollen vessel with a ballooned area sticking out from the side, leaking blood – the band gets fitted around the “neck” of the balloon. I know that varices show up in the stomach too, do they band those too?

64- What if the bands come off?

SF: they re-bleed!

They don’t always. But it does seem to happen pretty often – the GI people will apply maybe five or six bands, and then maybe they lose a couple during the procedure – I know that I’ve found bands coming out the other end, which is always interesting. Little tiny blue rubber bands – I wash them off and put them in a sterile specimen cup to show the team. They never seem very happy to see them…I’m not sure how effective the bands are in the longer term anyway. Often enough, a patient will come in with a big bleed, and endoscopy will show lots of blood, but no source. Frustrating -  even if the bands don’t go on, sometimes a bleed will stop by itself.

65- What do they use the epinephrine for?

The scope has a needle injector, and sometimes a bleeding source can be injected with epi, which scleroses the tissue at and around the bleeding site – another maneuver to stop bleeding at specific sites.

66- Does the patient need to be intubated for upper endoscopy?

SF: Not always.


Becky: Not unless the airway is compromised by something like aspiration.

We thought about this a little earlier. If the situation is an active upper GI bleed, you can’t always depend on nasogastric tubes to keep the patient’s stomach empty – they get plugged easily, and big clots in the stomach aren’t going to come out through that tube anyway. I’ve seen some pretty impressive clots come up and out, certainly big enough to block an airway. Assess the patient. If they need airway protection, start pushing for it.

This reminds me of a situation we saw recently. An intubated patient was receiving a go-lytely prep overnight for a colonoscopy in the morning (a lower GIB situation). The prep liquid was being infused by a tube feed pump into an NG tube at 300cc/hour. How often would you check the patient’s gastric aspirate?

67- What kind of conscious sedation do we use for endoscopy if the patient isn’t intubated?

SF: “Versed/Ativan”

Becky:  “Versed, Ativan, morphine, demerol. Personally I prefer it when the patient is intubated…”

The docs will tell you what they want given – I’ve seen small doses of IV demerol or fentanyl used, sometimes small doses of Versed. This is tricky of course, and gets into the area of “conscious sedation” – I’m never quite comfortable in this kind of situation, but that’s probably just because I’m old, and I worry about things. 

Intubating the patient, if only for endoscopy, makes my job about six times easier, not least because I can safely sedate the patient to the point where they can tolerate the procedure much more easily than they would the other way. Versed sometimes makes elderly people stop breathing – without an ETT tube in place, what would you do? What drug would you want to have next to you? What equipment?

68- What is a blakemore tube? 

SF: Esophageal balloon for varices, gastric balloon, placed to traction.


Becky: “It’s been many, many years since we used one.”

This is a neat idea. A blakemore tube is a soft nasogastric tube with two balloons built into it. The one at the end is about the size of a tennis ball, and the long one above that looks like an enormous hot dog spitted on a stick. The balloons are inflated to squeeze the bleeding vessels shut, and then left in place for a while. 

It’s rather a spectacle: the whole device is about four feet long, red along the central lumen, with the two tan balloons: one at the end and, and another along the lumen. The tube is usually inserted nasally and advanced into the stomach. Before any balloons get inflated, a KUB film needs to be shot to make sure of the tube’s position. 

The balloons are inflated to a pressure between 20 and 45mm of mercury – the physicians do the inflating, and the pressure is checked with a pocket manometer. 

69- Who puts in the blakemore tube?

SF: Definitely not me!

I’ve only seen these inserted by GI. 

70- What are the different lumens and balloons for?

The lower balloon is inflated and then pulled upwards to compress bleeding vessels in the upper stomach. The upper balloon inflates against the walls of the esophagus to compress bleeding varices there. There are a lot of lumens, but they make sense pretty quickly – there are two to inflate the balloons, and one to empty the stomach like an NG tube. I think there’s another to drain the area between the balloons of any blood or gastric liquid that gets trapped there.

The strange-looking part is that the whole apparatus is put to traction, pulling away from the patient’s face, which puts upward compression pressure on the gastric balloon. I’ve heard that some hospitals put the patient’s head in a football helmet, and then attach the tube to the face guard after traction is applied – what we do is to actually use a traction bar apparatus attached to the bottom of the bed. A cord is attached to the end of the tube and run over a pulley on the bar to a weight – the GI physicians choose the weight, but I think it’s never more than 5 pounds.

71- How long does a blakemore tube stay in?

SF: Pressure up for 24h?, or can cause erosion, perf, etc.

I think that I’ve never seen one left in place for more than two days – usually they stay in place for less than 24 hours. 

72- Should these patients have NG tubes put in? Taken out?


SF: Out, especially if the patient has esophageal varices.

This is one of those situations that I let the docs worry about. I think that patients with bleeding varices are always at risk of vomiting, so I think that it only helps to have something in place to help keep their stomachs empty. At the same time, an NG tube won’t evacuate large clots, and placing one may start more bleeding, or pop off some bands. A day or so after compression or sclerotherapy it may be safe to insert or remove an NG tube, but the GI docs make that call. 

73- How often should I monitor my patient’s blood counts?

SF: Q 2-4 hours.

In any situation involving significant bleeding, it’s wise to monitor a CBC pretty often – either every couple of hours, or after every round of transfusions, or whenever you think you need to see one. If your patient is starting to have blood pressure or heart rate changes, send counts right away.

74- What is a TIPS procedure, and why is it included in the section about upper GI bleeds? 

 
Becky: “Basically this procedure is a liver angioplasty with stent placement.”

TIPS stands for Transjugular Intrahepatic Portosystemic Shunt. The process involves threading a “harpoon” tipped catheter down the jugular vein into the liver, where the tip is used to punch a tunnel from the hepatic vein into the hepatic artery. This lets a lot of the blood bypass the liver instead of going through it for filtration – and lowers the pressures in the portal venous system. A coil-spring stent is placed to keep the shunt lumen open. 

75- What is portal hypertension?

The liver is normally a soft organ, and blood perfuses through it at low pressure. If the liver is stiffened up by cirrhosis, the blood doesn’t flow through the liver tissue as easily. The pressure in the portal venous system backs up into the esophageal veins, making them bulge out as varices. (One is called a “varix”.) You’ve seen people with variceal veins in their legs? Same idea. Now imagine that these bulging veins are sitting there in the esophagus, and suddenly along comes a poorly-chewed piece of hard candy. Poof – a bleed. Or a bleed can happen just from the pressure in the bulging vessel.

76- What is a porto-caval shunt?

This is the same idea as a TIPS procedure, except that the shunt is created surgically – a connection is made directly between the hepatic vein and hepatic artery, lowering the pressure in the portal system. The idea is that the bulging varices then decompress, and shrink back into the walls of the esophagus, lowering the risk of re-bleeding.

77- Why do these patients become more encephalopathic? 

Remember the blood that was supposed to be going through the liver, but which is now bypassing it through the shunt and going back into circulation? Didn’t get detoxified, did it? Now the ammonia that normally gets removed by the liver starts to rise, and it produces the hepatic encephalopathy we all know and love so well. Time for lactulose. 

78- What is a normal ammonia level?

Becky: It’s important to remember that blood lying in the gut will raise this.

Where I work the number is less than 30, I think – I’ll check on this. Above 100 usually means an unresponsive patient. Above 150 usually means an intubated patient. Lactulose works, but it’s effectiveness depends on how rapidly the patient is making the ammonia in the first place…

79- Should I give lactulose to a patient with a GI bleed?


Becky: It brings down the ammonia released by digestion of  blood lying in the gut.

I don’t think so – the bleeding needs to be controlled first. Although they do give LGIB patients an oral golytely prep for colonoscopy…

80- Should I give tube feedings to a patient with a GI bleed?

Becky: “Some say yes – a slow trickle to coat the stomach and prevent bacterial translocation.”

I’m not sure I would – I would ask GI what they wanted to do.

81- Can upper GI bleeds be prevented?


SF: Sometimes?

Becky: “Depends on what’s bleeding and why. Mallory-Weiss tears? Varices? Ulcers? Maybe if detected early enough. Stress ulcers – we start prevention ASAP, like on admission.”

Probably much of the time, although we’d have to stop people drinking alcohol. (Varices do happen for other reasons though…) Upper GI bleeding can come from Mallory-Weiss tears (tears at the g-e junction), and although I haven’t seen too many of these, I don’t think that the bleeding is anything like that of a variceal situation. The CNS who sits next to me points out that taking a lot of any of the NSAIDS (ibuprofen, etc.) can produce gastric bleeding, and that lower GI bleeding usually comes from intestinal polyps or tumors. (I’m getting close to 50. Do I get to look forward to the scope every year? If I get through enough of them, do I get frequent-flyer miles? Do they serve Versed in-flight?) 

82- What is helicobacter all about?

Now see? - here I thought I understood something. But no – apparently the winds of wisdom are changing again…For a long time, no one ever thought that gastric hyperacidity and ulcers could be caused by an infection, because germs weren’t supposed to be able to live in the gastric stomach acid. Then along came a bright doc down in Australia who did some cultures, and sure enough there they were: helicobacter pylori.  I understand that the study results  were very clear – infecting people’s stomachs with h. pylori gave them ulcers when they hadn’t had them before, and getting rid of the h. pylori with antibiotics got rid of the ulcers. 

So for some years, it became this really neat revolutionary idea to treat chronic gastric ulcerative disease with anti-pylori antibiotics when the germs were cultured out. Now my turn with GERD has come along, and here I am, taking my prilosec, and now I’m getting tested for h. pylori, and it’s negative. Twice! Great. This totally cool revolutionary discovery doesn’t do anything for me at all – now I get to have an upper endoscopy. They better sedate the heck out of me.

83- How can h. pylori infections be diagnosed?

Originally I understand that they used to use direct culture during upper endoscopy. Nowadays a blood test can tell if you’ve developed antibodies to h.pylori, meaning presumably that you’ve got the infection.

84- What antibiotics are used to treat helicobacter infections?

One source that we checked mentioned Flagyl, tetracycline, Biaxin, or Amoxacillin, along with H2 blockers and proton pump inhibitors. (“But Captain, that’s only been done in theory!”) Bismuth – probably in the form of Pepto-Bismol or the like, comes into it as well.

85- What about carafate?


Becky: We use 1 gram slurry q 6 hours.

Drugs go in and out of fashion. A couple of years back, we were crushing or dissolving these guys every day, sometimes four times a day, on what seemed like almost all of our patients. These days I hardly see it any more. Anybody know why not?

86- What about cimetidine, ranitidine, famotidine, James Dean?

Becky:” The first two can cause thrombocytopenia, which is why we’ve switched to famotidine – pharmacy tells us that it doesn’t cause it (as much?) James Dean has been known to cause tachycardia in a susceptible population.”

Cimetidine is really out of fashion now, ever since we noticed lots of patients dropping platelet counts when getting it. Ranitidine is still around, and my wife’s hospital uses famotidine, but we don’t. 

As for James Dean – since my daughters became teenagers, just thinking about guys like  James Dean gives me stomach pains. I mean, that hair! All that bear grease…

87- What about Prilosec? If a person is taking Prilosec and has bad breath, do I have to sit Nexium?

The proton-pump inhibitor group of meds is apparently the current version of the greatest thing since sliced bread. They work really well, don’t screw up the body as a result, and seem to be safe to take for long periods of time.  Nexium is apparently the even cooler cousin of prilosec – I’ve seen it used, but I have no idea if it’s more effective than the original. 

It can be difficult to get prilosec down an NG tube. The instructions say that you can’t crush up the tiny pill-things inside the capsule, but I understand that it’s okay to dissolve them in some bicarb solution, such as the stuff inside an injectable bicarb syringe. 

88- What about liquid antacids? 

Now I’m really starting to feel old. I remember giving 60cc of liquid antacid through an NG tube every four hours – when I think about it, this was nearly 20 years ago. Holy cow – where has the time gone? These days in the MICU we hardly use these any more, except for Amphogel, which we use to lower serum phosphate in renal-failure patients. Sometimes it’s comes in handy – a patient with substernal chest pain may feel better after 30cc of Mylanta – that tells you something. (Although you’d better do the EKG too.)

Lower GI Bleeds


89- How are lower GI bleeds treated? 


Becky:” Order a bleeding scan (grin!). Vasopressin, angioembolization, surgical resection.”

Some of them stop on their own. Frustrating when they do the whole deal, and the report says “no source of bleeding identified”.

90- Do they use endoscopy for this too?

Becky: “Yes, and you have to prep them with go-lytely (ordered by the gallon).

Yes. I understand that the same cautery maneuvers can be made during colonoscopy. Also, I think that the scope has a “snare” that can be used to take out polyps, which sometimes are the bleeding source.

91- How are GI bleeds treated in the angiography suite?

Becky: “Embolization of the offending vessel. There’s a critical-care-trained nurse there (most of the time…)”.

This is interesting: instead of cauterizing the bleeding vessel from the outside, the angiographers use all sorts of special equipment, IV dyes, and radiology cameras to locate the source of bleeding from the blood-vessel side – they inject a plug of some solidifying material into the vessel that’s leaking. 

92- What are some clues to tell me that my GI-bleed patient may be heading for trouble? 

SF: If he loses too much blood, he has nothing to pump!

Becky: “Tachycardia, drifting BP, thirst. How about just not looking right? Beta-blocked folks can’t necessarily generate the tachycardia that they need.”

I think I mentioned before that tachycardia is absolutely the giveaway in this situation – I always get a chill if I see this starting in a GIB patient. 

93- Why does it matter if he’s beta-blocked?


SF: If he’s beta-blocked, his heart rate will be held down.

We thought about heart rates earlier. Remember the three parts of a blood pressure are pump, volume, and arterial squeeze – losing volume, the patient’s heart rate will rise to try to keep blood pressure up. (What will happen to their SVR?) – remember the nurses who wouldn’t let the doctor give a beta-blocker? If the patient were beta-blocked, then she wouldn’t be able to raise a compensatory heart rate – big trouble, because now she has no effective compensation mechanism left – if her blood volume drops, her pressure will drop immediately.

Cancer

94- What do I need to know about patients with low blood counts from chemotherapy?

This is really specialist stuff – not my area at all. Generally the oncology people are closely involved, and they can be very good at predicting the effects of one kind of chemo or another on the bone marrow – and on the production of blood cells of one kind or another.

95- What is a nadir?

This is the “low point” that the patient’s counts will reach after a round of chemotherapy treatment. 

96- How long does a nadir last?

This apparently varies – I guess with the type and severity of the disease process, the type and duration of the chemo – as I say, I have no strong knowledge base here, but it makes sense to list the questions because they do bear thinking about. We find that the nurses up on the oncology floors love to answer these.

97- What if the nadir doesn’t go away?

Sounds pretty bad to me. As I understand it (everyone please correct me where I’m wrong), the reason that chemotherapy can be lethal lies in it’s effect on bone marrow. So the idea in breast cancer, say, would be to give a “lethal” dose of chemo, which hopefully knocks off the tumor process along with the marrow, (but not the rest of the patient), and then giving a bone marrow transplant to rescue them. 

98- What is aplastic anemia?

This is what happens when your marrow fails. All the patient’s counts drop, because the factory has closed. 

99- Who is Ralph Nadir?

Wasn’t he the doctor that gave chemotherapy during the presidential election and made the Democrats so mad?

100-  What kinds of blood products should these patients get?

Again – not really my area. But from my limited experience I can say that they may need any kind of cell transfusion: RBCs, platelets, and recently I see that they’ve been doing white cell transfusions. I used to hear about these long ago when I worked the floors, but not since – have they gone out, and then come back into fashion?

101- What shouldn’t they get?

Apparently along with ABO and Rh typing, these patients should only get filtered, irradiated blood products. The idea is to get rid of white cells in the blood to be transfused, to prevent febrile reactions. Obviously white cell transfusions aren’t treated this way…

102- What is epogen?

Becky: Stimulates the bone marrow to produce RBCs. All our dialysis patients get this.

Stimulates red cell production. This is one of those modern miracles of science - epogen is the brand name for a recombinant form of  erythropoietin – the hormone secreted by the kidneys that stimulates the production of red cells in the marrow.  It is “…produced in the Chinese hamster ovary cells…”. Oh really? I’m not sure I want it now…
103- What is neupogen?

Neupogen is the same as epogen, except different. It is also a miracle – a recombinant form of human granulocyte colony stimulating factor: G-CSF. Stimulates the production of white cells.
104- Why isn’t there something to stimulate platelet production (“Plate-ogen”?), the way there is for red cells and white cells? 

I understand that they’ve tried this, but that it hasn’t worked so far.

Kidneys


105- Why does it seem like chronic renal-failure patients always have low crits?

They don’t make enough erythropoietin.

106- Should my renal failure patient be transfused? 

Transfusion is always a judgment call. Most of our dialysis patients are put on epogen shots. If the crit drops below whatever threshold has been deemed necessary, then transfusion may need to happen – cardiac patients for example are usually kept >30% nowadays.



107- What about patients on CVVH?

CVVH is a whole world unto itself. But the point to understand is that this enormous scary machine (which my wife calls it the “octopus from hell”) needs to be anticoagulated one way or another or it will clot up. Heparin is used sometimes, or sometimes we use a citrate solution which actually works pretty well as long as the patient tolerates it – we’ve had systems stay up for 3, maybe 4 days before needing to be changed, which is pretty good for us. Transfusion-wise, if the system clots, the patient may lose the blood in the setup – about 150cc, and so might need a packed cell to replace it.

108- Are we anticoagulating the machine, the patient, or both?

Probably both. When we use bicarb solution, the machine tends to be more, uh, thrombogenic (my son is grinning over there in the kitchen), and the systems have to be changed more often. If the patient can handle it we sometimes heparinize the system, and if the patient needs to be anticoagulated anyhow, then the whole thing can work out nicely. 

109- What about hematuria? What is a Murphy drip?

Hematuria can happen for a couple of reasons – the main ones are catheter trauma and anticoagulation, or maybe a combination of both. This is not a trivial source of blood loss - we had a patient recently whose catheter got traumatized, and he had to be transfused for a couple of days until the bleeding resolved.

My main worry in this situation is clots – it’s pretty obvious that if the catheter gets plugged with a clot, the bladder will get into trouble. What we call a Murphy drip is just a rapid infusion of normal saline into the bladder, flushing blood out before it forms clots in there. (Why does it seem like the Irish are making a lot of money here? And how about Kelly clamps – that guy is really selling a lot of those.)

One point about these rapid bladder flushes: we make a pretty big point of not putting these on pumps – you have to be very careful about measuring the true hourly urine. Make sure that more is coming out than went in –  and you don’t want to be using a pump to force fluid into a distended bladder!


Coagulation and Anticoagulation 

Anticoagulation

110- What kinds of situations do we use heparin for in the MICU? 

Becky: Prophylaxis for DVT, patients with DVT, unstable angina awaiting cath lab, pts with MIs, PEs, IABP, new onset a-fib. We use a weight-based heparin protocol which tells us the bolus dose, pre-treatment labs, PTT timing, dose adjustments, and when to call the MD. It’s pretty goof proof.

We use heparin a lot, for various situations: for example anyone suspected of ruling in for an MI goes on heparin. Most patients with PE’s go on heparin. Anyone on a balloon pump, anyone with DVTs or other clot formations probably will go on heparin. Heparin is a very powerful drug – be very careful with it. 

111-What are DVTs?

SF: Clots!

Becky: Deep vein thrombosis – blood clots in the big veins in the legs. The prime starting point for pulmonary emboli.

“Deep Vein Thromboses” – simply put, these are the clots that form in the leg veins of immobile patients. (Remember the “Hazards of Immobility”?) Some really high percentage of hospitalized patients will get DVTs if they’re not prevented. Some numbers I’ve seen: 25% risk overall for patients after general surgery, roughly the same for MI and (elective) neurosurgery, 47% after stroke, 48% after hip fracture, and 51% after elective hip replacement.

112-What are “LENIs”?
“Lower Extremity Non-invasive studies” – sonograms that look for DVTs in the legs. You definitely want to know if your patient’s LENIs were positive or negative. 

113- What are “filters” all about?

Becky: IVC umbrella, Greenfield filters. Looks like a tropical drink umbrella on x-ray. 

Venous clots can break loose and float downstream, towards the larger veins. If they keep moving, where do they wind up? (After the heart, I mean.) Patients can go to Interventional Radiology and have a filter placed in the inferior vena cava to block clots from traveling to the heart.

114- What are the air boots all about?

Becky:  “Leg squeezers” cyclically inflate and promote venous return from the lower legs.

It turns out that the air compression boots work really well for the prevention of DVTs. They look goofy, and they can be a pain to take on and off, but they really do the job. Do you want to apply air compression boots to a patient with a clot in his leg? Or an a-line in his foot?

115- Should the patient be getting air boots or heparin SQ to prevent DVTs? Does one work better than the other?

Becky: No, I don’t really think it matters. The best thing is to be up and moving. 

Apparently one is as effective as the other – they’re used interchangeably.

116- What is so dangerous about a-fib? What about paroxsymal a-fib? 
I clearly remember that back in the early 80’s there were all sorts of arguments about whether  a-fib patients should be anticoagulated or not. Apparently the anticoagulation group won out. It isn’t the a-fib so much that’s the danger – it’s the possibility of suddenly popping back into, or in and out of sinus rhythm. Fibrillating atria tend to generate clots inside, which get shot very nicely out into the circulation if the rhythm changes to sinus, and the atria suddenly contract properly for the first time in a while.

117- What about PE’s?

This is a big problem – this is what I was getting at when I asked “where do venous clots go after they get to the heart?”.  PE’s are a pretty common result of bedrest/immobility – they require anticoagulation for a certain period, initially with heparin, or maybe with a low-molecular-weight substitute for roughly 5 days, followed (normally) by oral coumadin treatment.  

118- What about cardiac stents?


We get our share of cardiac patients, and in recent years the technique of inserting coronary-artery stents has really gotten going, so it makes sense to think about them a bit. Stents are a nice alternative to having a full CABG procedure – the cardiologists send a catheter along the artery to the narrow spot, slide the stent into it, and click it open. Works quite well. What you don’t want is to have it clot up closed afterwards! Preventing this calls for the use of anticoagulation and/or some of the newer platelet-aggregation inhibitors. (Sometimes also a balloon pump for a day or two after the stents are placed.) The cath people are very good about leaving very clear orders about what they want done – the IV stuff runs for a certain number of hours, and then the patient is started on oral meds for maintenance. Make sure you understand the plan, and if you have any questions about anything at all – ask!

119- What is the goal PTT range for patients on heparin?

The ranges have been changed around recently, and the goal range is lower now than it used to be for most of our patients: 50 to 70 seconds.

120- When should I check my patient’s PTT?

Turning the drip up or down usually gets a recheck in five or six hours.

121- Are we checking PTT’s frequently enough?

Interpreting PTT numbers can be tricky. If a patient had results coming back too high, my feeling would be that we weren’t checking often enough. 

Or the problem may be spec contamination: an arterial line contaminated with heparinized saline flush, or even drawing the tubes in the wrong order can throw the results off. If you’re getting weird results you may or may not want to believe them – in this situation I would let the team know, explain why I might think the result might be bogus, and try doing a peripheral stick for another stat test. Once you think your patient is in a stable relationship with his heparin, our rules call for checks q twelve hours.

122- What is an ACT?

Becky: Activated Clotting Time. We use this to guide heparinization for CVVH. One cardiologist uses this to determine when to pull cath sheaths. 

Activated Clotting Time is a bedside test that can be used to assess anticoagulation on heparinized patients. I’ve only seen this used with patients on ECMO, where the ACT is checked every hour – maybe we should think about this for patients on heparin until we know where they are. Something to think about.

123- What does it mean if my patient is  “HIT positive”?

This shows up now and again – an article I saw said it hits (ha!) about 5% of the population -  but we see it often enough to remember it, and include in the (long) list of things we learn to think about over the years. “Heparin Induced Thrombocytopenia” is this nasty process wherein even saying the word “heparin” in your patients’ room seems to make the platelet count drop. It’s not common – one study I saw on the web found 9 cases out of some 350 patients studied, and another cited that figure of 5%, but as with so many things we see in the unit, “I don’t know much about it, except that I definitely don’t want it.”

The test itself detects an antibody that your patient either has or doesn’t – if they do, then even the small doses of heparin in an arterial-line flush will make their platelet counts drop drastically.  If your patient turns up HIT positive and needs anticoagulation, she may need something else.

124- When do we use coumadin in the MICU?


Becky: Chronic a-fib, valve replacement, converting DVT folks from heparin.

We don’t, actually. Not much, anyhow – most of our patients are pretty acute. It takes something like 3 days for a coumadin change to take effect – our patients definitely don’t want to wait that long.

125- What is the goal PT range for patients on Coumadin?


Becky: Maybe this should read “therapeutic range”, which is 1.5 times control.

We’re mostly trying to get PT’s to come down, rather than go up. It’s not unusual to see liver-failure patients become “auto-anticoagulated” because they just don’t make the normal clotting factors that they need – sometimes you’ll see PT’s of > 50. (That’s, uh, pretty high.) Someone like that is in immediate danger of bleeding from everywhere: GI bleeding, spontaneous hematuria, bleeding into the head…

126- What is INR all about?


SF: International Normalized Ratio

Once again, showing my age (SF knew this one. I guess young people can be useful…grin!). INR - “International Normalized Ratio”- is another way of expressing prothrombin time – used in measuring the effect of coumadin. The normal number in an untreated patient is somewhere around 1.2 , and the usual goal for treatment is 2 to 3, and 2.5 to 3.5 for heart valve patients. 

127- What are “low-molecular-weight” heparins? No PTT’s?

They call these “LMW” heparins – apparently these are the latest and the greatest in the anticoagulation biz. There are several varieties (Lovenox/enoxaparin is one, Fragmin/dalteparin is another), and it turns out that they may have some real advantages over traditional heparin. (As usual, the debate rages on, but we’re starting to see these drugs used fairly often in the unit, so the studies must be saying something good…)

First, they seem to give a steady-state drug delivery rate that gets rid of the need for checking PTT’s. However,  this varies from one drug to the other – make sure you know which is which! (I should’ve researched this better – any volunteers?) 

Second – there seems to be less risk of HIT reactions threatening the platelet count.

The dose is weight-based, and given as a SQ injection once or twice a day. 

Apparently not all the data are in yet, but LMW heparin works well for preventing and/or treating DVTs. 

Sometimes the injections are combined with air-boot treatment, sometimes not. I think I’m going to ask for both…actually, there are surgical guidelines for choosing one, the other, or both, involving age, other conditions, and the procedure being done.

128- What are “platelet-aggregation inhibitors” all about?

These meds, such as Integrilin and Reopro, are used mostly in cardiac situations – you’ll see patients get these after cardiac cath lab procedures like stent placement. The goal is to prevent platelets from sticking to the new stent and plugging it up. The basic concept here is different from that of anticoagulation, which interrupts the clotting cascade. Platelet aggregation inhibition seems to work really well – the patient may have to stay on an oral form of the med: Plavix is one, although apparently it works differently from the drips. 

129-  What if I’m too inhibited to ask about them?

I know exactly how you feel, but nursing is a profession that demands self-sacrifice, and we all have to make the effort. Stop complaining.

130- What if I have a beer first? Two beers? What were we talking about? Hey, do they have salsa here?

Quick, somebody anticoagulate this guy!

Coagulation

131- What should I know about Vitamin K?

Vitamin K is the reversing agent for the part of the clotting cascade affected by coumadin – namely, the PT-INR part. Patients with a little too much coumadin on board get 3 doses of Vitamin K SQ, qd for three days. You’ll occasionally see an order for IV Vitamin K – from what I understand this can be a truly dangerous maneuver, and I’ve never done it. 

132- What about protamine sulfate?

Protamine is the med used to reverse the other part of the clotting cascade that we work with – the PTT part. I think I’ve seen it used once or twice in my whole nursing life.

133-  When should I think about giving my anticoagulated patient FFP?

Patients who are in an auto-anticoagulated situation like liver failure are usually going to be the ones that you give FFP for any invasive maneuver.

134- What about lysis?

Lysis is much more of an ER procedure than something we do in the unit. We do get patients sometimes after the lysis is done – usually they arrive with heparin running as part of the treatment protocol. Just be aware that lysis drugs can really aggravate bleeding from other places – any other puncture sites, IV’s, etc. There’s a lot of discussion nowadays about lysing PE’s and embolic strokes, but most of our patients are in no condition to stand up to lysis, which requires passing all sorts strict criteria. A quick example – you wouldn’t want to give TPA for an MI if the patient had had a recent CVA.  Or maybe CHF, complicated by PAF, who might be on PD, or even CVVH, or who knows maybe IABP! 

(FBI, CIA, CBS, IDDM, PDQ, FUBAR…100% extra credit to any reader of this article who knows what FUBAR stands for. Hint: World War 2 word, taught to me by my stepfather, who didn’t have any fun at all in the Pacific.)

135- What is DIC?

This is not a nice one. DIC is one of those complicated “syndromes” that sometimes occur when people are severely ill – often along with ARDS or sepsis. I’ve never read an explanation of DIC that didn’t involve terrifying charts of clotting cascades, bradykinin waterfalls, interleukin mountains, and I’m sure that there’s a cliff in there somewhere that I’d jump off if I had to learn all that stuff well enough to explain it. 

Here’s what I do know: DIC stands for Disseminated Intravascular Coagulation. If the patient’s PT and PTT abruptly start to rise, and the platelet count begins to fall – rapidly – a little light goes on in my head that says “Uh oh. DIC?” Apparently these patients use up their own clotting proteins so rapidly that they don’t have many left in circulation - factor deficiency then comes into the picture, and despite the zillions of mini-clots that they’re making, they can start bleeding from all sorts of unpleasant places. Bladder. Nose. Rectum. These patients may get everything and anything to help them clot: FFP, Vitamin K, cryoprecipitates, platelets, and red cells to replace the ones that they’re losing in all directions. Relevant labs: along with the regular coags is fibrinogen (goes down), and d-dimer (goes up). 

Treatment involves fixing the underlying condition – if and when the sepsis clears, hopefully the DIC should too. Scary.

